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ABSTRACT 
 
 
 
 
 As human populations expand, wildlife suddenly competes with humans 
for resources and confrontation arises as a result.  Rural Africa is typical of this 
problem.  We surveyed local owners of small farms within the five villages 
surrounding Mount Kasigau in Southeast Kenya to quantify losses due to wildlife 
depredation on both subsistence and cash crops as well as to discover the 
patterns and variables influencing farmer-wildlife confrontations in the region.  
We found no statistically significant correlations among the value of damage per 
acre, the distance from the bush, or the distance to the nearest water source.  
We did find statistical significance of threat ranking among elephants, goats, 
cows, primates, and dikdiks. The most-reported crops that were damaged by 
wildlife were maize and pigeon peas.  In order for human-wildlife conflict to be 
mitigated, it is imperative that the many factors that affect the issue are 
understood. This project does not provide solutions to this problem; however, it 
sets the informational groundwork so appropriate conservation and management 
policies may be put into place. 
 
Keywords: wildlife, human-wildlife conflict, Kenya, subsistence, ecology, 
conservation 
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CHAPTER 1 
 
 
INTRODUCTION 
 
I. World Biodiversity 
 
The natural environment and all extant organisms are the result of more 
than 3.5 billion years of evolution.  Long-established practices in the field of 
Biology were to examine communities of organisms on the bases of species 
richness and species diversity.  However, most biologists today elect to use the 
term biodiversity which incorporates the “totality of genes, species, and 
ecosystems of a region” (California Biodiversity Council 2008).  However, the 
exact definition of this term is still a widely debated subject.  A study known as 
the Global Biodiversity Assessment involving approximately 300 authors from 
more than 50 countries has subdivided biodiversity into four major categories: 
ecological, organismic, genetic, and cultural diversity (Heywood 1995).  
Understanding the importance of biodiversity is vital for preventing damage to the 
environment such as habitat destruction, misuse of biological resources, 
pollution, and global climate change (Heywood 1995). 
Declining Ecosystems- The loss of biodiversity has become a global 
epidemic.  The expansion of world production and consumption has caused 
many natural resources to be eliminated (Beumer 2009).  The existence of many 
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species is threatened by economic development activities which destroy native 
habitats and divide landscapes (Beumer 2009).  Our current market systems 
often overlook the true value of ecosystems and fail to recognize the importance 
of maintaining biodiversity alongside a growing global market (Heywood 1995, 
Costanza 2001).  Climate change is also viewed as an added pressure on 
ecosystems, driving various populations to extinction and reducing genetic 
diversity (Beumer 2009).  Rising global surface temperatures, estimated to be 0.6 
°C during the past 100 years, have triggered the invasion of new habitats by 
nonnative species.  Increases in disease are correlated with rising temperatures; 
expansion of mosquito-borne illness has co-occurred with temperature increases 
in Asia, East Africa, and Latin America (Walther et al. 2002).  While the above-
mentioned issues are pertinent across all nations, the fragmentation of land and 
especially the loss of ecosystems are concentrated most heavily in those areas 
with the greatest human population growth: developing countries.  It is imperative 
that one look at the impact of natural habitat loss on these regions in order to 
gain a better understanding of the true effects of biodiversity loss. 
Struggle in Developing Nations- According to Conservation 
International, approximately 16 out of the 26 biodiversity “hotspots” contain 25% 
of all undernourished people (Cincotta & Engelman 2000).  Furthermore, 19 of 
these hotspots had a population growth rate that exceeded the global norm 
(Cincotta & Engelman 2000).  While this information is a bit disconcerting to the 
future of biodiversity in these areas, it is also an indication of the potential 
benefits of promoting responsible management of ecosystems by the rural poor 
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(Mertz et al. 2007).  It is often very difficult for those living in poverty to co-exist 
with native wildlife.  As farmers press farther and farther into once uninhabited 
lands, wildlife suddenly competes for resources and a confrontation with humans 
arises as a result.  In areas inhabited by many large or potentially dangerous 
animals, attempting to integrate conservation practices with other land uses 
becomes exceedingly difficult (Naughton-Treves 1998).  Crop loss due to wildlife 
is almost never tolerated by farmers and complaints to regional park managers 
from neighboring communities have prompted investment of millions of dollars to 
prevent animal depredation (Seidensticker 1984). 
 
II. Human Wildlife Conflict 
 
Human wildlife conflict (HWC) is a significant and critical threat to 
conservation across the world (Nyhus et al. 2005).  According to the World 
Conservation Union, it occurs when human populations overlap with wildlife 
requirements resulting in costs to both native residents and animals (Distefano 
2004).  Changes in agricultural techniques (such as reduction of crop rotation, 
intensification of cropping, and rise in monoculture) and an expansion of global 
trade in food and plant products have dramatically increased the impact of pests 
(Yudelman et al. 1998).  Various studies indicate that worldwide crop loss from 
pests ranges from 35% to 42% (Food and Agricultural Organization of the United 
Nations (FAO) 1975, Pimentel 1992, Oerke et al. 1996, Yudelman et al. 1998).  
The term ‘pest’ can encompass insects, which are responsible for the greatest 
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proportion of damage at approximately 15% (Yudelman et al. 1998), as well as 
any domesticated, native, introduced or wild species.  Case studies across 
several continents suggest that HWC is greater in tropical areas and developing 
nations in which livestock and agricultural land are an integral part of people’s 
lives and income (Distefano 2004).   Thus, the relative impact of HWC on an 
individual’s economic livelihood is directly correlated to the amount of land owned 
and the dependence on rural activities (Messmer 2000). 
Crop Raiding- The classic definition of this term refers to the act of 
entering into a cultivated area by an animal which results in the consumption 
and/or destruction of domesticated plant life within the designated region.  
However, until recently conservationists have focused little on the impact 
vertebrate species other than birds and rodents have on crop raiding, particularly 
paying little attention to incidents involving small-scale subsistence farmers (Hill 
1997).  However, much evidence points to this phenomenon having occurred 
since recorded history (Hill 1997).  With fragmentation and reduction of natural 
habitat steadily on the rise, it is obvious that wildlife is forced to encounter 
humans with increasing frequency.  Thus crop raiding by wild animals, as a 
means to survive, results in conflict between local communities and wildlife 
conservationists (Kaswamila et al. 2007).  Local farmers view native wildlife as 
“pests” and often resort to lethal methods to protect their land which can 
devastate animal populations.  Retaliatory killing was the most notable reason for 
past eradication of many large carnivores throughout the world (Breitenmoser et 
al. 2005). 
	  5	  
Common Culprits- Hard data on annual crop loss due to vertebrates is 
limited (Kaswamila et al. 2007).  Much of the published research is concentrated 
in Uganda and is based on interviews with farmers.  Naughton-Treves (1998) 
conducted a comprehensive study that quantified crop damage on farms 
surrounding Kibale National Park in Uganda.  Results show that over a two-year 
span, 17 species of vertebrates were responsible for crop damage with the top 
five being olive baboons (Papio cynocephalus), elephants (Loxodonta africana), 
bush pigs (Potamochoeros spp.), red-tailed monkeys (Cercopithecus ascanius), 
and chimpanzees (Pan troglodytes) respectively.  Primates alone accounted for 
71% of recorded events and 48% of total crop damage.  Looking at spatial 
variation, over 90% of the damage occurred within a 160 m boundary, varying 
slightly by species, from the forest edge.  In terms of crop type, 30 different crops 
were damaged, the most notable being maize, sweet banana, cassava, and 
brewing banana. 
Hill specifically examined conflict between humans and baboons (Hill 
1997, 2000).  Hill (2000) collected data on subsistence farmers around the 
Budongo Forest Reserve in Masindi District, Uganda.  Of the 70 instances of 
crop damage by wildlife, the major primate species reported were chimpanzees, 
olive baboons, vervet monkeys (Chlorocebus aethiops), red-tailed guenons, blue 
monkeys (Cercopithecus mitis), and black-and-white colobus monkeys (Colobus 
guereza).  Of all these primates, baboons are the most frequently implicated and 
are the most feared animal by farmers (Hill 1997).  Chimpanzees, guenons, and 
colobus monkeys are seldom seen raiding farms and vervets tend to be a 
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problem only in open areas far from the forest boundary (Hill 1997).  Baboons 
were responsible for 70% of all recorded crop damage events with a particular 
interest in maize and cassava.  Of the five staple crops (maize, cassava, sweet 
potatoes, beans, and groundnuts), baboons averaged a percent crop loss per 
damage event ranging from 43.8% to 66.7%.  Given their comprehensive 
repertoire of cooperative behaviors, generalized dietary tendencies, and 
opportunistic life-style, it is of little surprise that baboons can easily co-exist with 
humans.  Nonetheless, this high adaptability often makes them troublesome for 
modern agriculture as this species readily lives alongside humans in rural and 
sometimes even urban environments. 
Human-Elephant Conflict (HEC) - Over the last decade, there has been 
an increase in the reported frequency of human-elephant conflict (Kangwana 
1995). HEC has often been represented as a subcategory of human wildlife 
conflict, and in Africa and Asia, is viewed as an extreme case (Dublin & Hoare 
2004).  The topic has fallen under much scrutiny due to the immediate 
detrimental effects on human as well as elephant populations (Hoare 1999).  
Subsistence farmers suffer directly through the loss of their primary food and 
cash crop resources and indirectly from a range of social costs (Osborn & Parker 
2003).  Crop raiding is perhaps the most common form of human-elephant 
conflict (Sitati et al. 2003).  However, elephants can also be quite damaging to 
local economies through destruction of food stores, water installations, fences, or 
barriers and occasionally have been known to injure or kill people (Hoare 1999, 
Kangwana 1995).  They are either viewed as valuable resource that can be 
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exploited for the local people’s benefit or they can be seen as a dangerous and 
destructive agricultural pest (Dublin & Hoare 2004). 
African elephants require a great deal of productive land to sustain their 
diet.  They usually feed on mature grass (in Uganda, these grasses are primarily 
Hyparrhenia dissoluta, H. filipendula, Pennesetum purpureum, and Panicum 
maximum) with an average consumption of 135 lbs of food each day (Buss 
1961).  During the wet season elephants typically graze on short grasses while in 
the dry season they substitute woody vegetation (Buss 1961).  Crop-raiding by 
elephants is strongly correlated with the seasons (Sitati et al. 2003) and exhibits 
a peak associated with the late wet season in Zimbabwe (Hoare 1999).  This 
activity is almost exclusively nocturnal (Hoare 1999) with most conflict arising 
between dusk and dawn (Sitati et al. 2003).  The range of raiding group size 
varies from 1 – 47 (observed in Zimbabwe) with approximately 89% of these 
groups comprising 10 animals or fewer (Hoare 1999).  It also appears that HEC 
exhibits trends based on population densities of humans and elephants 
(Kangwana 1995).  In areas where densities of both humans and elephants are 
high, observed human-elephant conflict is at a maximum.  Nonetheless, in areas 
such as Uganda, with more than 90% of its elephant population in protected 
lands, people experience a relatively small amount of conflict (Kangwana 1995).  
From this fact, conclusions can be drawn as to which regions experience high 
incidents of human-elephant conflict, or what are more commonly referred to as 
HEC “hotspots” (Kangwana 1995). 
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Naughton-Treves (2005) provided much needed quantitative data on crop 
loss due to human-elephant conflict.  Performing a review of 25 studies from 13 
African countries, Naughton-Treves found that out of 38 different animals, 
elephants were the most frequently mentioned source of conflict.  Combining 
data from 16 studies, average crop loss ranged from 0.2% (in Niger) to 61% (in 
Gabon) while annual costs varied from $60 (in Uganda) to $510 (in Cameroon) 
per farmer (Naughton et al. 1999). Elephants were shown to consume more than 
20 different types of crops with maize ranking first followed by sorghum, cassava, 
banana and millet (Naughton et al. 1999).  Although the conflict from this species 
is significant, it is vital to understand that the data on elephant-related crop loss 
can be misleading.  Elephants and other large mammals generally cause far less 
damage to crops than rodents and invertebrate pests (Naughton-Treves 2005).  
Although the damage caused by elephants is quite significant, their forays are 
rare and highly localized.  Elephants tend to cause a disproportionate amount of 
damage to farms and communities located near a forest edge, water source, or 
migration route (Naughton et al. 1999).  Nonetheless, the farmer’s perceptions of 
risk tend to focus on these extreme cases rather than continual, smaller losses 
that cumulatively may account for greater damage (Naughton-Treves 2005). 
Active Deterrents- Naughton et al. (1999: 256) state that crop loss due to 
wildlife “may best be understood in terms of vulnerability.”  One should approach 
human-wildlife conflict by combining the risk of an individual’s exposure with his 
or her ability to cope with the situation (Naughton et al. 1999).  In other words, 
using percentage crop losses to explain tolerance by farmers toward wildlife is 
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often insufficient because it hides the vulnerability of various individuals and their 
capacity to recuperate from damage.  The ability of most subsistence farmers to 
cope with HWC is fully dependent upon wealth and political influence (Naughton 
et al. 1999).  Land availability is one important factor that allows farmers to 
tolerate loss as is availability of human labor: the larger the tract of farmland and 
the more people employed, the smaller the relative impact of HWC on the overall 
farming operation (Goldman 1996).  Perhaps this explains why poor subsistence 
farmers cannot adequately buffer damage or prevent crop raiding and often rely 
upon other methods for deterrents. 
Many small, share-hold farmers throughout Africa have resorted to a 
variety of active methods that include projectile weapons, light and sound.  Some 
of the more traditional methods involve the beating of drums or metal objects and 
the use of catapults (made of wood and rubber that shoot small rocks) when 
problem wildlife such as elephants approach the fields (Osborn & Parker 2002).  
Some of the more experimental approaches are firecrackers thrown at wildlife 
and the burning of elephant dung with ground chili to create a noxious smoke 
(Osborn & Parker 2002).  Night guarding is another example of an active 
deterrent used by farmers.  However, this tactic is often limited by the number of 
inhabitants on a tract of land and is highly labor intensive.  In addition, it carries a 
large opportunity cost; individuals who stand guard at night may exhibit a much 
lower productivity during the day.   
One of the most successful programs found throughout the history of 
HWC is that of elimination, or lethal control.  Those villages that exhibit a greater 
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investment in hunting often experience less frequent crop damage (Naughton-
Treves 1998).  However, this strategy is neither economically, with regards to 
communities that rely on ecotourism, nor ecologically viable.  Furthermore, it has 
been shown that the eradication of certain species of wildlife has only a short-
term effect (Lamarque et al. 2009).  This was the case in Ghana where crop 
damage stopped for only three to five years after the culling of problem elephants 
and in Malawi, after 55 baboons were killed, damage only ceased for about a 
year (Lamarque et al. 2009). 
Passive Deterrents- Fences can be very effective for deterring wildlife 
from crops and livestock.  These barriers may be constructed of a wide variety of 
materials and can be categorized into several groups, including thorn branch, 
wooden, stone, and electric fencing (Osborn & Parker 2003).  For example, in the 
Laikipia District in northern Kenya, farmers resort to traditional Maasai and 
Samburu techniques that include Acacia brush or tree branches woven around 
posts made of stone or cedar (Lamarque et al. 2009).  In a study carried out to 
examine whether the enclosure type had any effect on defending livestock, the 
depredation rate was found to be low when livestock populations were kept in 
corals, or bomas (Ogada et al. 2003).  In addition, the specific type of fence was 
shown to have a significant effect on overall monthly losses.  In declining order, 
the most effective fence types were solid, wicker, acacia, and wire enclosures 
(listed in declining order of effectiveness) (Ogada et al. 2003). 
However, physical barriers are not always an economically viable 
decision.  The materials, maintenance, and installation costs are exceedingly 
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expensive with electric fences costing as much as $9,000 per km (Osborn & 
Parker 2003, Lamarque et al. 2009).  For most subsistence farmers, this cost is 
far beyond their means and makes this practice ineffective for large-scale 
applications in poorer developing nations (Osborn & Parker 2003).  Although 
electric fences have proven to be the sole long-term deterrent to elephants 
(Lamarque et al. 2009), these animals often discover a way to break through 
fences.  They can disable the fence by either pulling out the wooden posts 
holding the electrified wire, thus knocking the fence to the ground (Tisdell & Zhu 
1998).  They also make considerable use of their tusks, which are poor 
conductors, to short the fence (Tisdell & Zhu 1998).  Burrowing animals, such as 
warthogs, can easily breach barriers, constructing pathways which allow access 
for other forms of wildlife (Lamarque et al. 2009).  Animals are not the only 
source of destruction of electric fences.  As noted in Botswana and Mozambique, 
the theft of solar panels, batteries, and energizers used to power the fence was a 
significant problem and meant that these barriers can only be implemented when 
there is adequate security (Lamarque et al. 2009). 
The increased use of fencing on farms may have a detrimental impact on 
wildlife.  These physical barriers pose a significant obstacle for many migratory 
species such as zebras, topis, and wildebeest (Lamarque et al. 2009).  Fences 
can affect the dynamics of animal populations by blocking natural migration 
routes and hindering dispersal behavior as seen in the highly territorial African 
lion (Panthero leo) (Lamarque et al. 2009).  Perhaps the best passive method for 
preventing human-wildlife conflict is one concerning farming technique.  A study 
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of farms surrounding Kibale National Park by Naughton-Treves 1998 suggests 
that modifying planting distance from the forest significantly reduces losses.  
Those individuals growing crops on small farms (<2.47 acres) are at a 
considerable disadvantage to those with larger farms (>12.35 acres) due to the 
latter maximizing the distance between crops and forest, through planting less 
palatable crops, or renting the most vulnerable land near the edges (Naughton-
Treves 1998). 
In Summary- While no single management strategy can prevent all crop 
loss by wildlife, the goals should include increasing the tolerance of farmers to 
problem animals along with enhancing the methods of deterrence.  It is clear that 
a narrow band of farms near wild lands receive the most crop damage 
(Naughton-Treves 1998) and therefore good husbandry practices as well as 
buffer zones may be extremely effective in mitigating HWC (Ogada et al. 2003).  
A combination of various visual and auditory cues coupled with passive 
deterrents should enhance the relative effectiveness of prevention strategies and 
ultimately, decrease the occurrence of crop raiding and damage by wildlife. 
 
III. Wildlife Conservation in Kenya 
 
Abundance & Diversity- Kenya is home to a rich variety of animal and plant 
diversity.  The open grassland ecosystem is populated by a plethora of wildlife 
including Grant’s gazelle (Gazella granti), Beisa oryx (Oryx gazelle beisa), 
gerenuk (Litocranius walleri), lesser kudu (Tragelaphus imberbis), impala 
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(Aepyceros melampus), ostrich (Struthio camelus), and giraffe (Giraffa 
camelopardalis) to name a few (de Leeuw et al. 2001).  The SE part of the 
country, containing part of the Eastern Arc Mountains and coastal forests, boasts 
an area especially rich in endemic species that biologists have named one of 25 
“biodiversity hotspots” (Cincotta et al. 2000).  The human population density and 
growth rate in this area was well above the world average (13.3 people km-2 and 
1.1%) with 55 people km-2 and 2.3 % yr-1 respectively (Cincotta et al. 2000).  
These results are significant indicators that environmental changes are likely to 
continue from human-induced demographic alterations and a wide variety of 
other factors. Economic pressures within Kenya have already threatened its 
wildlife resources (Emerton 1998).  During the 1970s-1990s, Kenya lost close to 
half of its mammalian fauna (Norton-Griffiths 1998).  Currently, due to increased 
habitat degradation for agricultural land and poaching, both the number and 
diversity of wildlife populations have seen a significantly decline (Emerton 1998). 
 
Natural Resources- While the population of Kenya is relatively small, with about 
39 million people, it is growing at a rapid rate of approximately 2.691% annually 
(CIA 2010).  However unlike other developing nations, Kenya does not hold any 
minerals or oil within its boundaries, meaning the country is left to support itself 
almost entirely from the land (Lusigi 1981).  This poses a major constraint to the 
progression of this nation toward a higher standard of living as the development 
of agriculture is highly unlikely to ever achieve such ends.  Furthermore, due to 
the increasing population, arid climate, and total land area of only 569,252 km2, 
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Kenya has exceedingly limited productive land available (Lusigi 1981).  More 
than 90% of the individuals inhabit rural areas and less than one-fifth of the 
country receives adequate rainfall to provide for productive agriculture; the 
remainder of the country receives only sporadic rainfall suitable for grazing and is 
destined to remain as rangeland (Lusigi 1981).  All of these factors coalesce to 
force a transformation towards some other means of economic stabilization. 
 
Community-based Ecotourism- Community-based ecotourism (CBET) can be 
defined as “a community taking care of its natural resources in order to gain 
income through operating a tourism enterprise and using that income to better 
the lives of its members” (Sproule 1996).  CBET is found around national parks 
or private reservations and is supported by collaborations amongn government 
agencies, NGOs, the private sector and local communities (Sproule 1996).  
Kenya is a prime example of the extent to which ecotourism can benefit an 
economy.  Wildlife tourism has had a high value to both Kenya and the global 
community with more than one million visitor days spent in National Parks in 
1996 (Emerton 1998).  With 21 National Reserves and more than 25 National 
Parks (NP) (Sindiga 1995), it is obvious that the country’s tourism industry is 
exceedingly well developed.  It generated gross returns of approximately US 
$350 million, provided 10% of all employment and accounted for 5% of Kenya’s 
GDP in 1998 (Emerton 1998).  Several species referred to as “charismatic 
species” by Emerton (1998) comprise much of Kenya’s tourism value (Moran 
1994). For example, Kenya’s elephants are estimated to be worth between US 
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$75 - $100 million and an individual Amboseli NP lion was valued up to US 
$515,000 30 years ago (Thresher 1981). 
Following the creation of Nairobi NP in 1946, most tourists visited Kenya 
for big game hunting, sport-fishing, and the collection of trophies (Sindiga 1995).  
In 1977, as a reaction to poaching, the common border between Tanzania and 
Kenya was closed and Kenya enacted a ban on hunting (Watkin 2003).  This 
ruined the sport hunting industry and propelled Kenya’s tourism towards 
photographic wildlife safaris and coastal holidays (Watkin 2003, Sindiga 1995).  
Currently, Kenya’s tourism sector draws its clientele primarily from North 
America, the United Kingdom, and Western Europe, especially Germany, Italy, 
and Switzerland (Sindiga 1995). 
However, it would be imprudent to believe that ecotourism does not have 
costs.  Although wildlife tourism has the potential to provide income, 
employment, and compatibility with other activities (Emerton 1998), it can have 
economic, cultural, environmental, and even developmental disadvantages as 
well.  Ecotourism may have unequal sharing of revenue between partners in 
addition to a high risk of failure in small businesses (Watkin 2003).  Plus, many 
native communities argue that the presence of tourists degrades their culture.  In 
terms of the environment, off-road driving (frequently undertaken by safari 
companies) has been shown to lead to increased soil erosion in the grasslands 
and disrespectful tourist behavior during these drives, such as excessive noise 
making, can have adverse effects on the animals (Watkin 2003).  Developing 
ecotourism in an area also establishes the opportunity for community members 
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to abuse the advantages of such a system (Watkin 2003).  Many indigenous 
people view ecotourism as a façade for foreign economic gain and often have 
trouble accepting that this system does not always provide instant wealth; it is a 
long-term process (Watkin 2003). 
Policy- To help protect wildlife resources and counteract issues which 
coincide with them, many different policies have been enacted throughout the 
years.  With the population of Kenya increased almost fivefold over the past 60 
years and expected to reach close to 55 million, protected areas serve as the 
most effective way to conserve wildlife (Western & Waithaka 2005).  However, 
they are far from an all-purpose solution because migratory herbivores and wide-
ranging carnivores and the ecosystems they affect are not sustained by National 
Parks (Western & Waithaka 2005).   
The first step in mitigating the prevalent HWC issue came in 1977 with the 
creation of the Wildlife Conservation and Management Department (WCMD) 
(Western 2002, cited in Western & Waithaka 2005 p. 363).  Its main focus was 
on the conservation of endangered and economically valuable species, which 
was of no help to those confronting wildlife in rural areas.  It fueled the problem of 
HWC as the WCMD simply perpetuated protectionist policy and completely 
ignored the aspect of conflict mitigation.  The Act was amended in 1989 with the 
establishment of the Kenya Wildlife Service (KWS) which was governed by a 
board of trustees allowing much of the corruption to be expelled and all of its 
revenue applied back to conservation efforts (Western & Waithaka 2005).  
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An additional policy change came about with the KWS Wildlife Policy in 
1997.  This policy updated, rather than replaced, the former Act of 1977 and 
resolved many of the prior issues including increased benefits to local 
communities, compensation for human life lost, and public relations (Western & 
Waithaka 2005).  However, the limited resources of this developing nation made 
it difficult to adequately enforce the protection policy.  A new strategy called 
community-based conservation, which offers economic incentives and 
compensation for crop loss, has proven to be a successful alternative in 
channeling wildlife benefits back to its people in developing nations (Treves 
2009). 
Taita-Taveta- The Taita-Taveta District is located in southeastern Kenya 
and is home to a unique habitat, the Taita Hills.  This region is positioned amidst 
the Tsavo plains and covers approximately 6% (1000 km2) of the district’s area 
(17000 km2) (Himberg 2004).  Over 62% of the district falls within the Tsavo East 
and West National Parks and, as a result, this expanse contains a rich plethora 
of wildlife (Himberg 2004).  The Taita Hills are part of the Eastern Arc mountain 
chain, which is classified as one of the world’s 25 biodiversity “hotspots” due to 
the promotion of forest growth arising from high annual rainfall (Himberg 2004).  
However, these forests face added pressure from human populations and their 
area is dwindling.  Himberg (2004) estimated that forests only account for 0.12% 
of the entire Taita-Taveta District.  Furthermore, a doubling of the human 
population in the last 30 years has produced a shortage of agricultural land which 
is bound to intensify forest destruction.  It is imperative that the remaining 
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indigenous forests of the Taita Hills be preserved to prevent this unique area 
from being lost forever. 
Kasigau- A specific region within the Taita-Taveta District has had some 
degree of success in preserving its unique environment.  The Kasigau forest has 
developed an ecotourism market and has attracted visitors since 2001 (Himberg 
2004).  The Tourism Banda Project was the joint venture among five villages 
surrounding Mt. Kasigau and USAID in which many local people were formerly 
employed and part of the income generated was reinvested into the community 
(Himberg 2004).  In this respect, it was easy for villagers to understand the 
importance of land conservation in that it provides a monetary benefit.  However, 
in the case of wildlife, from which community members seldom directly benefit, it 
is often much easier to discount the importance of native species protection.  
Constant damage to crops can be remarkably destructive to subsistence farmers 
whose livelihood depends upon adequate crop yields.  Although the complaints 
of many farmers may attract the attention of wildlife-refuge area managers, it is 
uncommon for any measures to be taken to reduce the impact of different 
species of wildlife (Newmark et al. 1994).  Rarely will the actual magnitude of 
destruction of different species of wildlife be quantified or various factors tested 
to predict damage to crops and livestock (Newmark et al. 1994).  Without this 
information, it is impossible to believe that proper management and appropriate 
policy formation can be implemented (Naughton-Treves 1998).   Furthermore, if 
residents are expected to take on a role in managing local wildlife, a deeper 
understanding of the extent and distribution of crop loss within certain 
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communities is vital (Naughton-Treves 1998). Thus, there exists a pressing need 
for further collection and evaluation of field-collected data on human-wildlife 
conflict. 
Hypotheses- This project attempts to quantify losses due to wildlife 
depredation on both subsistence and cash crops on small farms within the five 
villages surrounding Mount Kasigau in Southeast Kenya as well as discover the 
patterns and variables influencing farmer-wildlife confrontations in the region.  It 
is an extension of the important work done by Naughton-Treves (1998) on 
predicting patterns of crop damage by wildlife with the unusual aspect of inverting 
the geography.  Her research involved farms surrounding parkland (Kibale 
National Park, Uganda) while this project has bush and parkland surrounding 
farms.  It tests similar types of variables based on Naughton-Treves’ established 
research and determines whether they can be applied to the unique situation of 
wildlife surrounding the subsistence farmers. 
Based on Naughton-Treves’s (1998) results, I hypothesize that the most 
damage to crops will occur on farms located closest to known water sites and to 
bush land, that elephants will be reported as the greatest threat to crops 
regardless of the fact they usually do not damage the greatest percentage of 
crops, and that livestock will not be reported as problem species as many 
villages have unspoken compensation agreements in which owners of livestock 
must reimburse a victim in the event that farmer’s animal causes crop damage. 
Based on observations we made while collecting data and upon data 
explorations, I developed these a posteriori hypotheses.  The majority of farmers 
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will use guarding to prevent crop damage as this measure has been proven to be 
most effective in preventing crop damage from wildlife (Sitati et al. 2005), farms 
containing some sort of physical barrier to wildlife (either a thorn boma or a metal 
wire fence) will use this deterrent at the expense of guarding (Sitati et al. 2005), 
and the size of a farm has an effect on the type and/or number of crops grown. 
In order for human-wildlife conflict to be mitigated, it is imperative the 
many factors that affect the issue are discovered.  Reducing human-wildlife 
conflict is of utmost importance to subsistence farmers in this region.  Their 
standard of living is often dependent upon crop yield and any loss due to wildlife 
depredation can be quite disastrous.  This project will not provide solutions to 
that issue; however it will help set the informational groundwork so the necessary 
conservation and management policies could be put into place. 
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CHAPTER 2 
 
 
METHODS 
 
 
I. Study Area 
Taita-Taveta District- It is thought that the Taita people migrated to this 
region from central Kenya in the mid 1800’s in response to cattle raids and 
confrontation with tribes such as the Masaai in the west and Oromo-speaking 
tribes in north (Finke 2003). The hills provided the Taita with a model refuge in 
that they contained sharp, easily defendable flanks in addition to well-irrigated 
land which made farming a viable option (Finke 2003). By the end of the 
nineteenth century, the British began constructing a railroad through the district 
which introduced Christianity to the people as well as provided a significant 
amount of “western” influence (Finke 2003). 
Today, the Taita-Taveta District is one of forty districts and is a part of the 
Coast province located in Southeast Kenya (Hermunen 2004).  It covers an area 
of 17,128.3 km2 (District Statistics Office 2007).  The district is classified as an 
arid and semi-arid district (ASAD) with 24% of the total area suitable for dry land 
farming and only 12% usable for rain-fed agriculture (Parkolwa 2007). Of the 
arable land, 74% receives an average annual rainfall of 650 mm which classifies 
it as low potential agriculture land (Parkolwa 2007).  The 
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population, according to the 1999 census, was 246,671 (Danida 2004) with 
projections of 283,512 living in the district by 2007 (Parkolwa 2007). 
Approximately 43% of the population in this region cannot meet basic food 
requirements and absolute poverty in the district is 66% (Danida 2004).  The 
literacy rates among poor individuals in the Taita-Taveta District falls slightly 
below the province’s average with 64% for males and 37% for females (Danida 
2004). 
The physical features of this district include the Tsavo plains and the Taita 
Hills (Hermunen 2004).  The Taita Hills, surrounded by sections of both Tsavo 
East and Tsavo West National Parks, covers an area of approximately 1000 km2 
(Pellikka et al. 2004).  The highest point in the Taita Hills is Vuria (2208 meters) 
with two minor disjunct mountainous regions, Sagala (approximately 1517 
meters) and Kasigau (approximately 1614 meters), located to the southeast 
(Hermunen 2004).  The average elevation of the Taita Hills is 1500 meters 
(Pellikka et al. 2004) while the surrounding Tsavo plains are at an altitude of 
approximately 400-600 meters (Hermunen 2004). 
The climate in the Taita-Taveta District is influenced by north-eastern and 
south-eastern trade winds (Hermunen 2004).  The varied altitude across the 
region (481 m in lowlands to 2200 m in highlands) provides two distinct climates 
with the Taita Hills encountering temperatures as low as 18.2 °C and the Tsavo 
Plains having an average temperature of 24.6 °C (Parkolwa 2007). The average 
temperature across the entire district is 23 °C (Hermunen 2004, Parkolwa 2007).  
The region experiences two rainy seasons: one from March to May/June and the 
	  23	  
other from October to December (Pellikka et al. 2004, Hermunen 2004, Parkolwa 
2007).  The precipitation is highly variable from year to year in the Taita-Taveta 
district, especially at lower elevations (Pellikka et al. 2004). 
As the northern-most part of the Eastern Arc Mountain chain (Hermunen 
2004), the Taita Hills are rich in biodiversity with many endemic species of 
mammals and birds (Bytebier 2001).  Overall, the indigenous forests in the 
district are fragmented (Hermunen 2004).  These forest patches are valuable to 
the local people (as sacred forests) in addition to the wildlife and vegetation 
species (Pellikka et al. 2004).  Yet, these forests have suffered significant loss 
since the 1960’s and currently fewer than 988 acres of original forest remain in 
several segments: Mbololo (543.4 acres), Ngangao (227.2 acres), Chawia (123.5 
acres), and nine tiny remnants (4.94-9.88 acres each with one of 29.64 acres) 
(Hermunen 2004, Pellikka et al. 2004). 
Kasigau- Mount Kasigau is located in the heart of the Taita Taveta District 
between 38° 36’ 16.51” East and 38° 42’ 31.88” East, and 3° 45’ 43.88” South 
and 3° 52’ 54.57” South.  There are five villages that immediately surround the 
mountain: Rukanga, Jora, Bungule, Makwasinyi, and Kiteghe.  Kalibo (2004) 
estimated that Mt. Kasigau has only 501.4 acres of gazetted forest, though this is 
by far larger than the patches in the main Taita Hills range.  In the study by 
Kalibo (2004), the Taita Taveta District Forest Officer stated that there may be 
negotiations with the village to extend this gazetted area to include the woodland 
forest below 1000 meters (not currently protected).  In Kenya, a gazetted forest is 
designated as “an officially recognized forest area that is protected (from public 
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use such as extraction of material resources and settlement) by the official 
government department-the Forest Department in the Ministry of Environment 
and Natural Resources” (Kalibo 2004, p 20).   
The bush land surrounding Mt. Kasigau is dominated by grasses, sisal 
(Agave sisalana), baobab (Adansonia digitata), and thorny species such as 
Acacia and Commiphora (personal observation).  Overall, the region receives 
very little rainfall (Kalibo 2004) and this was evident as the area was 
experiencing a severe drought during the time of our study.  However, the forest 
on the mountain collects moisture from the Indian Ocean which condenses to 
form water catchment areas above 1200 m (Kalibo 2004).  This creates what is 
known as a “cloud forest” at the summit.  Water is collected through small, 
concrete dams that funnel into pipes leading to the villages.  With the exception 
of Jora, each village has an individual water catchment device that pipes water to 
large storage tanks (Kalibo 2004).  Consequently, Rukanga is forced to share 
with the village of Jora which often results in water shortages when compared to 
Makwasinyi or Bungule (Kalibo 2004). 
The economic livelihood of the majority of individuals in the Kasigau area 
is focused on small-scale farming.  There are a variety of staple crops grown in 
this region including maize, pigeon peas, cassava, and beans (Kalibo 2004). 
However, due to dry conditions and conflict with local wildlife, farming is difficult 
and often leads to poor yields for household consumption.  Thus, most people 
keep a mixture of cows, goats, and chickens to diversify their income and food 
sources (Kalibo 2004). 
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From the results of the survey conducted around Mt. Kasigau, the average 
area of a farm was determined to be 5.93 acres with one farm as large as 20 
acres and a few as small as 1 acre.  Most farms were operated by families and 
contained an average of 5.57 occupants.  From personal observation, the 
number of school-age children was quite high and this can explain why farmers 
reported an average of only 3.49 people to help tend the crops.  It can be 
approximated from the surveys that an overwhelming majority of the crops grown 
in this area consist of maize, pigeon peas, and cow peas.  Also, close to 75% of 
farmers surveyed practiced the cultivation of crops along with livestock. 
The sale of local, handmade crafts also contributes to the economy in this 
area.  The Kasigau Basket Weavers Cooperative is a relatively new enterprise 
(started just six years ago) established to create sustainable income for the 
villages surrounding Mt. Kasigau.  Women use sisal and handmade dyes to 
produce baskets ranging in diameter from six inches to more than 24 inches.  A 
partnership between the weavers and Western Kentucky University’s (WKU) 
Students in Free Enterprise, with the continued support of WKU Biology 
professor Dr. Stokes and his wife Cheryl Kirby-Stokes, markets baskets from the 
villages for sale to businesses in the United States.  The profit from the baskets, 
sold at a higher price in the U.S., is re-invested in the communities as well as 
returned to local village members that take part in the cooperative. 
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II. Methodology 
The five villages surrounding Mount Kasigau were selected to survey 
farms: Rukanga, Jora, Makwasinyi, Bungule, and Kiteghe.  Research teams (of 
4-5 individuals including University of Nairobi students and faculty, Western 
Kentucky University students and faculty, and Kenya Wildlife Service rangers) 
were paired with local translators and conducted approximately equal number of 
surveys within each village.  A copy of the survey in Kiswahili and English can be 
found in Appendix A.  Teams met with the head of household at each farm and 
spent approximately one hour conducting the survey in Kiswahili.  Data collection 
occurred over a two week period in July 2009 as well as several days in January 
2010.  Farms were selected by random spacing along transects originating near 
the mountain at each village.  Farms that were so close together that they would 
share geographical data were eliminated from consideration.  Latitude and 
longitude coordinates were recorded on each survey (i.e. for each farm) using 
portable GPS units.  Each farmer was paid a small amount of money (around 
200 KSH, or $3 US) for volunteering his or her time to take the survey and the 
local guide was compensated for his or her work as well. 
 
Analysis of Rank of Worst Problem Wildlife 
To determine statistical significance of rank (worst problem species), I 
used StatisticaTM to perform a non-parametric Kruskal-Wallis test with pairwise 
comparisons in the case of significant overall differences in ranks.  Only the top 
five mentioned animal species (elephant, goat, cow, primate, and dikdik, 
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respectively) by farmers were analyzed.  As elephants were overwhelmingly 
listed as the worst problem species, to determine if significant overall differences 
in rank still existed I also performed the Kruskal-Wallis test on the ranks of the 
top five mentioned species excluding elephants (goat, cow, primate, dikdik, and 
dog).   
 
Analysis of the Value of Crop Damaged Per Acre 
 I used a multiple regression analysis to determine if the reported value of 
crops damaged per acre was related to the individual farms’ distance to the bush 
or distance from the closest water source.  The value of crops damaged per acre 
was set as the dependent variable and distance to bush and distance from the 
closest water source were identified as independent variables.  A multiple 
regression analysis was performed to determine if there was a statistical 
significance between the dependent and two independent variables already 
stated.  During the residual analysis, one farm was identified as an outlier and 
removed from the data set.  The multiple regression analysis was performed a 
second time in the absence of the outlier. 
 
Descriptive Analysis 
Using ExcelTM, I calculated descriptive statistics, such as the mean, 
median, and mode, for various data including: the average size of surveyed 
farms, the number of people that lived on each farm, the number of people 
(excluding the head of household) that tended crops, the number of hours in a 
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24-hour period that crops and livestock must be left unattended, the number of 
sides exposed to ranchland/bush, the distance of farms from the bush, the 
distance of farms to closest water source, the distance of farms to next closest 
water source, and the value of damage from wildlife reported by farmers. 
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CHAPTER 3 
 
 
RESULTS 
 
 
Over a combined three week period, we surveyed a total of 58 farms 
concerning human-wildlife conflict (Figure 3.1).  The data from the surveys can 
be found in Appendix B.  
The average size (in 
acres) of the farms 
selected were 5.93 ± 0.56 
and the range was from 1 
acre to 20 acres (median 
= 5 acres, mode = 5 
acres).  The mean 
number of people that lived on each farm was 5.57 ± 0.34 people (median = 5, 
mode = 3) although on average only 3.49 ± 0.41 people (excluding the person 
interviewed) helped to tend crops (median = 3, mode = 3).  In a 24 hour period, 
the average time that a farmer must leave his or her crops and livestock 
unattended was 9.11 ± 0.53 hours (median = 9, mode = 8) with one farmer 
leaving his field unattended for 20 hours.  Out of a wide variety of measures to 
Table 1.1     Number of farms that use various measures to 
prevent crop damage from wildlife 
Measure used to prevent 
crop damage from wildlife 
conflict 
# of farms that 
currently employ the 
measure 
% of farms that 
currently 
employ the 
measure 
Thorn boma 34 59% 
Chemical deterrents 1 2% 
Guarding 28 48% 
Crops distasteful to 
animals 4 7% 
Lamps or other lights 8 14% 
Fire 37 64% 
Noise making 42 72% 
Dogs 19 33% 
Metal wire fence 2 3% 
Creating a wide, cover-
free barrier strip around 
the farm 
2 3% 
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prevent crop damage from wildlife conflict, most farms chose to use noise 
making (72%) followed closely by the use of fire (64%) and thorn bomas (59%).  
The complete list of techniques and measures used to prevent crop damage due 
to wildlife conflict can be found in Table 1.1.  In determining the various factors 
that affect human-wildlife conflict, the number of sides the farm is exposed to 
ranchland/bush was examined.  Of the farms surveyed, the median number of 
sides reported exposed was 1 side (mean = 1.95 ± 0.34, mode = 1).  Using 
satellite imagery, I determined the actual number of sides exposed to the bush 
for each to have a median value of 0 sides (mean = 0.39 ± 0.13, mode = 0).  The 
difference between these two values may be attributed to a disparity in the 
definition of bush land.  
Using Google Earth TM, I determined the average distance of farms from 
the bush to be 2.03 km ± 0.09 km (median = 1.93, mode = 1.18) with farms 
ranging as far as 3.45 km to as little as 0.74 km (Appendix C).  The distance to 
the nearest water source for each farm was also determined using Google 
EarthTM.  GPS coordinates of known water sources in the area, such as the 
Ngambenyi dam and Gae Rock water pan, and manual searches of satellite 
imagery were used to identify water sources (Figure 3.2).  I determined the 
average distance of farms to the nearest water source to be 6.23 km ± 0.46 km 
(median = 5.49, mode = 3.40).  The distance to the next closest water source 
was also calculated and the average distance was 8.69 km ± 0.60 km (median = 
7.84, mode = 4.38).  Overall, combined water sources ranged from as close as 
1.76 km to as far away as 15.88 km (Appendix D). 
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The practices used to earn a living by each farmer surveyed included 
cultivating crops, raising 
livestock, owning a 
business, mining, 
teaching, hive making, 
and being a mechanic (Table 1.2). The top three crops grown on the farms 
surveyed were maize (56 farms), pigeon peas (43 farms), and peas (35 farms) 
(Figure 3.3). 
 
 
 
Figure 3.3 Crops grown among the five villages surrounding Mt. Kasigau.  Displays the 
percentage of farms surveyed (out of 58) which grow the respective crops.  Each farmer was 
allowed to list up to five different crop types on his or her survey. 
Table 1.2     Number of farmers that use various practices to earn a living 
Practice Used to Earn Living # of Farmers % of Farmers 
Cultivation of Crops 14 24% 
Raising Livestock 0 0% 
Cultivation and Livestock 43 74% 
Own a Business 13 22% 
Mining 1 2% 
Other (teacher, hive maker, mechanic) 3 5% 
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Table 2.1     Multiple comparison p-values (2-tailed) for rank of the top 
five problem animal species 
Species Elephant Goat Cow Primate Dikdik 
Elephant  2.30212E-05 0.02894 0.0044884 0.000907 
Goat 2.30212E-05  1.000000 1.000000 1.000000 
Cow 0.028939569 1.000000  1.000000 0.935714 
Primate 0.004488422 1.000000 1.000000  1.000000 
Dikdik 0.00090732 1.000000 0.935714 1.000000  
*Red denotes statistical significant differences in rank between two species. 
 
Table 2.2     Multiple comparison p-values (2-tailed) for rank of the top 
five problem animal species excluding elephants 
Species Goat Cow Primate Dikdik Dog 
Goat  0.887631 1.000000 1.000000 0.026475 
Cow 0.887631  1.000000 0.730205 0.589918 
Primate 1.000000 1.000000  1.000000 0.088453 
Dikdik 1.000000 0.730205 1.000000  0.027781 
Dog 0.02647543 0.589918 0.088453 0.0277809  
*Red denotes statistical significant differences in rank between two species. 
 
From the surveys, at least twenty-two perceived problem animal species 
were reported by farmers: several species were grouped under common 
headings such as primate, so were not necessarily distinguishable.  The rank of 
perceived problem animals by farmers was recorded with 1st being the most 
problematic and 5th being the least problematic.  As our hypothesis predicted, 
elephants were most frequently reported as the greatest problem animal species 
(Table 3). The Kruskal-Wallis test performed on the top five animal species 
revealed that there existed a significant difference in rank (H =  32.84, p <  
0.0001).  Multiple pairwise comparisons demonstrated that only elephants 
significantly differed in rank from the other animals (Table 2.1).  In order to 
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determine if underlying differences in rank in the other animals existed, elephants 
were removed and the Kruskal-Wallis test determined a significant statistical 
 
difference among the next top five reported species (H = 13.79, p < 0.0080).  A 
multiple pairwise comparison showed that goats (mean rank = 2.86) significantly 
differed in rank from dogs (mean rank = 1.56) and dikdiks (mean rank = 2.92) 
significantly differed in rank from dogs (mean rank = 1.56) (Table 2.2).   
The results from the surveys show that more farmers experience the most 
wildlife damage during the short rains season (28) than during the dry (20) or 
long rains (19) season.  In addition to providing descriptive information, farmers 
were asked to list specific instances of animal damage to farms.  Since animals 
Table 3     Number of farmers surveyed that viewed various animal species as problematic 
Animal 
species 
Rank 
1st 2nd 3rd 4th 5th 
Antelope 0 0 1 0 0 
Bird 1 0 0 1 0 
Buffalo 0 2 0 1 0 
Cat 5 3 0 0 0 
Cow 11 7 10 2 3 
Dikdik 0 4 6 3 0 
Dog 4 5 0 0 0 
Duiker 0 0 0 1 0 
Eland 0 1 0 1 0 
Elephant 29 4 4 1 2 
Gazelle 0 2 0 0 1 
Giraffe 0 0 1 0 0 
Goat 1 17 9 4 5 
Guinea Fowl 1 0 0 0 0 
Hyena 1 1 1 0 0 
Lion 1 2 1 1 0 
Mole 0 0 0 0 1 
Pig 0 1 1 0 0 
Primate 3 4 6 5 2 
Sheep 0 0 0 2 0 
Squirrel 0 1 1 0 0 
Waterbuck 0 0 0 1 1 
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that had actually caused damage to crops, as opposed to those perceived to 
damage them, were reported by farmers, only twenty animal species were 
identified as causing damage to a farm.  Elephants were listed by the most 
farmers (45) followed by dikdiks (12), goats (8), monkeys (7), and cows (7).  It is 
important to note that when farmers were asked to report instances of animal 
damage to crops, individual accounts of damage were not mentioned for every 
survey.  Some farmers simply listed all crops damaged and all animal species 
causing the damage instead of reporting specific instances of damage for each 
crop/livestock.  With no way to differentiate which animal species damaged a 
specific crop, all animal species had to be listed for each crop reported damaged 
by the particular farmer.  The complete list of wildlife species causing damage 
and the crop/livestock damaged can be found in Table 4.   
Of the answers discernable as an appropriate time of the day, more 
farmers listed animal damage and raids as occurring during the night (88%) than 
during the day (12%) (!2 = 154, df = 1, p < 0.001).  The average value of damage 
per year from wildlife reported by farmers was 23,039.68 KSH ($283.32 US) with 
one farm losing as much as 100,000 KSH ($1229.71 US) and another only 1310 
KSH ($16.11 US).  When farmers were asked if they were willing to plant a 
different cash crop that would be more resistant to animal damage, 50 (86.2%) 
farmers responded positively. Similarly, 49 (84.5%) farmers stated that they 
currently cooperate with neighbors to guard crops and/or erect wildlife deterrents.  
The nine farmers who reported not cooperating with neighbors stated they would 
be willing to do so in the future.
	  	  
Table 4    Number of reported instances by farmers of damage to crops/livestock and animal species        
responsible 
Animal 
species 
# of farms 
reporting 
incidents 
# of farms that contain crop/livestock damaged 
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antelope 4   3       4 1 1    3 3     
baboon 6  1 2  2    1 5     2 2 3 1 1 1  
cattle 2         1 2            
chicken 1    1       1    1 1      
cow 7   3 2 1     3 3  1  1 3 3     
dikdik 12  1 4 1 1 1    9 4 1 1   5 10     
eagle 1                     1 
eland 1          1      1 1     
elephant 45 2 1 12 2 9  1  1 35 19 1 1 1 6 18 22  1   
goat 8 1  2 2 2   1 1 2 2  2  1 3 4 2    
guinea fowl 1                 1     
hyena 4   1  1     2 1    1 2 2   2  
leopard 3          1     1 1   1 1  
lion 4     1     4 2    1 3 3     
mole 1 1  1       1       1     
mongoose 1                     1 
monkey 7 1  3 1 3     5 2  1  1 2 5     
pig 3          1 3      1     
porcupine 1   1       1     1  1     
squirrel 2   2       2  1    2 2     
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A multiple regression analysis was performed comparing distance to bush 
and distance from the nearest water source (independent variables) to the value 
of damage per acre reported by farmers (dependent variable).  No statistically 
significant relationship was found relating the value of damage per acre (reported 
by farmers) to either the distance from the bush (p = 0.3211) or distance to the 
nearest water source (p = 0.29303).  After removal of the outlier (survey 405-
2009), there still was no statistically significant correlation found among the value 
of damage per acre (reported by farmers), the distance from the bush (p = 
0.2254), or the distance to the nearest water source (p = 0.1771). 
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CHAPTER 4 
 
 
DISCUSSION 
 
 The greatest threat to crop loss by a single species is attributed to 
elephants.  However, the perception of this species as most problematic may be 
exaggerated.  Although elephants can cause a considerable amount of damage 
in a single foray, they are highly localized and rarely account for the majority of 
overall crop loss.  Although elephants were consistently reported as the greatest 
problem species, it is interesting to note that when elephant data are removed, 
goats, dikdiks, and dogs show a significance difference in rank.  Both dikdiks and 
dogs are listed equally as the 2nd worst problem animal, but dogs (mean rank = 
1.56) are rated as the worst (1st) problem animal several times and dikdiks (mean 
rank = 2.92) are only ranked as the 3rd and 4th worst problem animal. While dogs 
are ranked by more farmers as the worst (1st) problem animal, goats (mean rank 
= 2.86) are ranked a significantly greater amount of times as the 2nd -5th worst 
problem animal.  The fact that goats are mentioned is very unique as other 
studies (Naughton-Treves 1998) demonstrate a distinct lack of complaint about 
livestock damage to crops.  In most African countries, it is often the case that the 
owner of livestock must compensate the victim if his or her animal causes crop 
damage.  Thus, many farmers do not view livestock as a reportable threat to their 
crops. 
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In reference to the hypothesis that most damage to farms will occur in 
locations closest to known water sites and bush land, our analysis demonstrated 
that there was not any statistically significant correlation among the three 
variables.  While other studies have shown that the factors of distance from bush 
and distance to water source play a strong role in predicting damage (Naughton-
Treves 1998), the relatively similar distances among farms surveyed in this study 
likely prevented any statistically significant correlation.  The farms appear in a 
small, tight band around Mt. Kasigau that encompass a radius of only 3.5 km, at 
the furthest, away from the base of mountain.  With such short distances from the 
bush and ranchland, it is highly improbable that the variance in the values of 
crops damaged per acre from the surveys can be attributed to this factor.  
Distances to each water source only differed dramatically between farms 
surveyed from different villages.  Even though this factor has an effect on the 
value of damage to crops, the many water sources located sporadically around 
the mountain could have negated any possible statistically significant correlation 
in our results.   
Guarding is often regarded as the most effective method in preventing 
animal depredation on crops (Sitati et al. 2005).  Thus, it should follow that the 
majority of farmers would participate in such a promising deterrent.  Yet, less 
than half (48%) of the farmers surveyed reported that they employ guarding in an 
effort to prevent crop damage due to wildlife.  The most used measures, by the 
farmers surveyed, were noise making and fire, respectively.  While Sitati and 
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others (2005) stated that “burning fires and banging tins and drums increased 
farmers’ ability to prevent raiding” (p. 1180), there is no way to prevent wildlife, 
particularly elephants, from damaging crops once they have entered a field (Sitati 
et al. 2005).  Therefore, it is imperative for farmers to remain vigilant in actively 
guarding their land to prevent wildlife from foraging on their crops. 
A study concerning factors that affect susceptibility of farms to crop raiding 
by elephants found that many farmers often sacrifice guarding effort as a result of 
increased fencing (Sitati et al. 2005).  As farmers feel more secure with physical 
barriers, they can often disregard the need to watch over their fields.  Of the 58 
farms surveyed, 35 reported having some sort of enclosure (thorn boma or metal 
wire fence).  Out of these select farms, 22 reported that they still engaged in 
guarding efforts despite the existence of a physical barrier.  These data indicate 
that farmers view fences as inadequate deterrents to crop raiding and thus, 
continue to guard.  This is promising evidence as both of these deterrents in 
combination constitute one of the most effective methods to mitigate human-
wildlife conflict in the short-term.  
When attempting to prevent conflict between wildlife and humans, it is 
important to not only examine the deterrents but also to analyze the types of crop 
grown in the area.  As larger farms are able to cope with crop loss from wildlife 
depredation better than their smaller counterparts, we explored the hypothesis 
that larger farms will be better suited to grow a variety of crops.  Yet, the data 
demonstrates no inherent pattern relating farm size to the assortment of crops 
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grown.  For example, several farms greater than ten acres reported growing only 
two types of crops while many farms two acres and fewer grew five or six 
different crops. Maize and pigeon peas were almost universally grown (97% and 
74%, respectively) regardless of farm size, as these currently serve as staple 
food crops for the local people.  Unusual fruits (such as banana, raspberry, 
lemon, orange, watermelon, passion fruit, guava, mango) were only listed by 
farms fewer than eight acres in size and roughly 15% of the farms surveyed grew 
these crops.  One explanation for this finding could come from the fact that the 
more affluent farmers seemed to plant these seldom grown fruits which would 
explain why the farms were so small.  At least one wealthier farmer had another, 
higher paying job and did not need to plant large plots of fruit as the money 
earned from selling these products may have only supplemented income.  The 
farmers owning large areas of land are more likely dependent on the income 
from more staple crop yields (personal observation).  Another, and more 
probable, reason is that these unusual fruits are very sought after by wildlife and 
as such, must be grown very close to the mountain (away from the bush) in an 
effort to prevent crop loss.  Becasue space is limited, and more desired by 
individuals, closer to the mountain, farms are often smaller.  Furthermore, these 
crops are highly perishable and most of the inhabitants surrounding Mt. Kasigau 
do not preserve fruit; they only sell it in local markets for a short time.  The 
culmination of all of these factors results in little incentive and motivation for 
farmers to cultivate these crops. 
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The first step in implementing a community-based conservation (CBC) 
policy involves determining if the community is willing to implement such a 
strategy.  The results from the survey show that a vast majority (86%) of farmers 
are willing to plant a different cash crop that is more resistant to animal damage 
and that every farmer who does not already cooperate with neighbors to guard 
crops is willing to do so in the future. This demonstrates that the villages 
surrounding Mt. Kasigau are, in fact, prepared to participate in a CBC 
management strategy.  As the benefits of such a strategy include improved local 
livelihoods, increased economic diversification, local autonomy, and improved 
sustainability efforts (Sheppard et al. 2010), it can be assumed that a shift to 
community-based conservation could only benefit the wildlife and the inhabitants 
in this area.  Future studies should focus on the determination of various cash 
crops that are effective at deterring wildlife yet are still economically viable for 
local farmers to cultivate.  From the informational groundwork in this study, 
further experimentation can be carried out to discover reliable active and passive 
deterrents to wildlife.
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Survey # Latitude Longitude Farm	  #	  (on	  
Figure	  3.1)	  
Distance	  to	  
ranchland/bush	  
(km)	  
101-2009 3° 48' 54.3" S 38° 37' 45.6" E 1 1.49	  
104-2009 3° 46' 21.0" S 38° 39' 29.8" E 2 1.84	  
105-2009 3° 46' 18.5" S 38° 39' 36.1" E 3 1.72	  
108-2009 3° 48' 54.3" S 38° 37' 45.6" E 4 1.46	  
109-2009 N/A N/A 5 N/A	  
110-2009 3° 49' 2.4" S 38° 37' 34.2" E 6 1.17	  
111-2009 3° 48' 39.9" S 38° 37' 35.0" E 7 1.12	  
112-2009 3° 48' 41.0" S 38° 37' 55.6" E 8 1.77	  
113-2009 3° 48' 38.2" S 38° 37' 56.0" E 9 1.70	  
114-2009 3° 48' 35.5" S 38° 37' 52.8" E 10 1.61	  
115-2009 3° 48' 35.1" S 38° 37' 38.8" E 11 1.18	  
116-2009 3° 48' 31.9" S 38° 37' 36.5" E 12 1.12	  
117-2009 3° 48' 31.6" S 38° 37' 45.6" E 13 1.18	  
118-2009 3° 48' 26.0" S 38° 37' 47.7" E 14 1.65	  
200-2009 3° 48' 10.4" S 38° 37' 48.9" E 15 1.64	  
201-2009 3° 48' 1.9" S 38° 37' 36.4" E 16 1.18	  
202-2009 3° 48' 0.9" S 38° 37' 31.4" E 17 1.01	  
203-2009 3° 47' 46.6" S 38° 37' 22.8" E 18 0.74	  
204-2009 3° 47' 42.9" S 38° 37' 30.2" E 19 0.81	  
205-2009 3° 46' 41.0" S 38° 39' 31.4" E 20 2.84	  
206-2009 3° 46' 25.4" S 38° 39' 37.0" E 21 1.85	  
300-2009 3° 49' 44.9" S 38° 37' 47.9" E 22 1.89	  
301-2009 3° 49' 38.8" S 38° 37' 48.7" E 23 1.98	  
302-2009 3° 49' 10.2" S 38° 37' 51.0" E 24 1.67	  
303-2009 3° 49' 42.6" S 38° 37' 35.9" E 25 1.54	  
305-2009 3° 48' 11.6" S 38° 38' 7.4" E 26 2.15	  
306-2009 3° 48' 9.2" S 38° 38' 16.2" E 27 2.43	  
307-2009 3° 48' 11.9" S 38° 38' 13.8" E 28 2.37	  
309-2009 3° 48' 20.7" S 38° 38' 13.1" E 29 2.40	  
339-2009 3° 48' 27.1" S 38° 41' 13.0" E 30 2.19	  
400-2009 3° 48' 48.1" S 38° 40' 41.7" E 31 3.37	  
401-2009 3° 48' 43.4" S 38° 40' 51.2" E 32 2.97	  
402-2009 3° 48' 36.1" S 38° 40' 43.2" E 33 3.27	  
404-2009 3° 51' 0.8" S 38° 40' 3.3" E 34 2.11	  
405-2009 3° 51' 6.4" S 38° 40' 2.9" E 35 1.88	  
406-2009 3° 51' 6.4" S 38° 40' 2.2" E 36 1.87	  
407-2009 3° 48' 39" S 38° 41' 24.1" E 37 2.11	  
408-2009 3° 48' 37.6" S 38° 41' 59.2" E 38 1.01	  
409-2009 3° 48' 44.5" S 38° 41' 2.0" E 39 2.54	  
410-2009 3° 51' 5.4" S 38° 40' 7.5" E 40 1.95	  
411-2009 N/A N/A 41 N/A	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Survey # Latitude Longitude Farm	  #	  (on	  Figure	  
3.1) 
Distance	  to	  
ranchland/bush	  
(km)	  
412-2009 3° 51' 7.1" S 38° 40' 24.7" E 42 1.41	  
413-2009 3° 48' 44.6" S 38° 40' 36.3" E 43 3.45	  
414-2009 3° 48' 42.4" S 38° 40' 48.1" E 44 2.93	  
415-2009 3° 48' 28.2" S 38° 40' 44.4" E 45 2.60	  
416-2009 3° 48' 25.3" S 38° 40' 42.0" E 46 2.57	  
420-2009 3° 51' 6.6" S 38° 40' 9.2" E 47 1.91	  
421-2009 3° 51' 7.1" S 38° 40' 11.2" E 48 2.09	  
422-2009 3° 51' 9.5" S 38° 40' 28.9" E 49 1.30	  
001-2010 3° 48' 28" S 38° 40' 45" E 50 2.62	  
002-2010 3° 48' 47" S 38° 40' 46" E 51 3.05	  
003-2010 3° 48' 52" S 38° 40' 41" E 52 3.29	  
004-2010 3° 48' 51" S 38° 41' 0" E 53 2.58	  
005-2010 3° 48' 35" S 38° 40' 38" E 54 2.95	  
006-2010 3° 48' 38" S 38° 40' 46" E 55 2.84	  
007-2010 3° 48' 36" S 38° 40' 51" E 56 2.72	  
008-2010 3° 48' 37" S 38° 40' 59" E 57 2.48	  
009-2010 3° 48' 27" S 38° 40' 51" E 58 2.32	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Survey # Farm # (on Figure 3.1) Distance to closest water source (km) 
Distance to next closest 
water source (km) 
101-2009 1 3.01 4.15 
104-2009 2 3.94 4.38 
105-2009 3 4.14 4.46 
108-2009 4 3.02 4.16 
109-2009 5 N/A N/A 
110-2009 6 2.61 4.33 
111-2009 7 3.18 3.58 
112-2009 8 3.58 3.74 
113-2009 9 3.66 3.70 
114-2009 10 3.59 3.63 
115-2009 11 3.40 3.49 
116-2009 12 3.38 3.44 
117-2009 13 3.25 3.84 
118-2009 14 3.31 4.07 
200-2009 15 2.85 4.51 
201-2009 16 2.50 4.19 
202-2009 17 2.44 4.14 
203-2009 18 1.98 4.50 
204-2009 19 1.76 4.72 
205-2009 20 3.93 5.01 
206-2009 21 4.18 4.60 
300-2009 22 2.22 5.72 
301-2009 23 2.30 5.50 
302-2009 24 2.75 4.56 
303-2009 25 1.83 5.57 
305-2009 26 3.13 4.55 
306-2009 27 3.07 4.81 
307-2009 28 3.15 4.66 
309-2009 29 3.40 4.38 
339-2009 30 9.66 11.59 
400-2009 31 10.55 12.48 
401-2009 32 10.26 12.23 
402-2009 33 10.74 12.54 
404-2009 34 6.85 15.08 
405-2009 35 6.84 15.03 
406-2009 36 6.80 14.99 
407-2009 37 9.49 11.1 
408-2009 38 8.52 9.96 
409-2009 39 10.29 11.86 
410-2009 40 6.93 15.19 
411-2009 41 N/A N/A 
412-2009 42 7.61 15.88 
413-2009 43 10.97 12.66 
414-2009 44 10.56 12.23 
415-2009 45 10.47 12.34 
416-2009 46 10.51 12.42 
420-2009 47 7.02 15.24 
421-2009 48 7.09 15.30 
422-2009 49 7.38 15.85 
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Survey # Farm # (on Figure 3.1) Distance to closest water source (km) 
Distance to next closest 
water source (km) 
001-2010 50 10.46 12.35 
002-2010 51 10.74 12.34 
003-2010 52 10.96 12.54 
004-2010 53 10.37 11.88 
005-2010 54 10.75 12.53 
006-2010 55 10.56 12.29 
007-2010 56 10.39 12.13 
008-2010 57 10.18 11.89 
009-2010 58 10.27 12.12 
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CITI Collaborative Institutional Training Initiative (CITI)  
Responsible Conduct of Research Curriculum Completion Report 
Printed on 4/20/2011  
 Learner: Christopher Colonna (username: christopher.colonna274) 
Institution: Western Kentucky University 
Contact Information  Phone: 270-745-6009 
Email: christopher.colonna274@wku.edu 
 
Social and Behavioral Responsible Conduct of Research Course 1.:  
 
Stage 1. Basic Course Passed on 06/19/09 (Ref # 2788845)  
Required Modules 
Date 
Completed Score 
The CITI Course in the Responsible Conduct of Research 05/31/09  no quiz  
Introduction to the Responsible Conduct of Research 05/31/09  no quiz  
Introduction to Research Misconduct 05/31/09  no quiz  
Research Misconduct 2-1495  06/02/09  5/6 (83%)  
Data Acquisition, Management, Sharing and Ownership 2-1523  06/08/09  4/5 (80%)  
Publication Practices and Responsible Authorship 2-1518  06/10/09  4/5 (80%)  
Peer Review 2-1521  06/12/09  4/5 (80%)  
Responsible Mentoring 01-1625  06/16/09  6/6 (100%)  
Conflicts of Interest and Commitment 2-1462  06/17/09  6/6 (100%)  
Collaborative Research 2-1484  06/19/09  6/6 (100%)  
The CITI RCR Course Completion Page. 06/19/09  no quiz  
Western Kentucky University 06/17/09  no quiz  
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For this Completion Report to be valid, the learner listed above must be affiliated 
with a CITI participating institution. Falsified information and unauthorized use of 
the CITI course site is unethical, and may be considered scientific misconduct by 
your institution.  
Paul Braunschweiger Ph.D. 
Professor, University of Miami 
Director Office of Research Education 
CITI Course Coordinator 
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Page	  1	  
Interviewer:____________________________	  	   ID	  #:	  	  ____________	   	   Latitude:	  	  	  	  	  _________________________	  
	  
Date	  of	  interview:_______________________	  	   	   	   	   	   Longitude:	  	  _________________________	  
	  
Answer	  the	  following	  questions	  once	  for	  each	  farm_________________________________________________________________________	  
	  
1) How	  many	  acres	  on	  this	  farm	  are	  normally	  planted	  in	  crops?	  __________	  
	  
2) Which	  practices	  do	  you	  use	  to	  earn	  your	  living?	  (circle	  all	  that	  apply)	  
a. cultivation	  of	  crops	  	  	  	  b.	  livestock	  only	   c.	  cultivation	  and	  livestock	   d.	  own	  a	  business	   e.	  mining	  f.	  other,	  fill	  in________	  
	  
3) How	  many	  people	  excluding	  yourself	  help	  you	  tend	  your	  crops	  on	  this	  farm?	  _____________	  
	  
4) How	  many	  hours	  over	  a	  24	  hour	  period	  (one	  day	  and	  the	  following	  night)	  must	  you	  leave	  your	  crops	  and	  livestock	  unattended	  most	  days?	  _______	  
	  
5) Which	  species	  of	  animal	  (including	  wild	  and	  domestic)	  are	  you	  most	  interested	  in	  controlling	  to	  prevent	  crop	  or	  property	  damage?	  Please	  list	  below	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  a.	  __________	  b.	  ____________	   	   c.	  ____________	   	   d.	  _____________	  e.	  ____________	  
	  
6) How	  many	  people	  currently	  live	  on	  this	  farm?	   __________	  
	  
7) On	  how	  many	  sides	  is	  your	  farm	  exposed	  to	  ranchland/bush	  rather	  than	  farms?	   _____________	  
	  
8) What	  measures	  do	  you	  use	  to	  prevent	  crop	  damage	  due	  to	  wildlife	  conflict?	  (circle	  all	  that	  apply)	  
a. thorn	  boma	  	  	  	  	  b.	  chemical	  deterrents	  	  	  	  	  c.	  guarding	   d.	  crops	  distasteful	  to	  animals	   e.	  lamps	  or	  other	  light	   f.	  fire	   g.	  noise	  making	   h.	  dogs
	   i.	  metal	  wire	  fence	  j.	  creating	  a	  wide,	  cover-­‐free	  barrier	  strip	  around	  the	  farm	  	  
	  
9) Which	  crops	  have	  you	  grown	  since	  the	  beginning	  of	  the	  last	  wet	  season	  (short	  rains)?	  Please	  list	  below:	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  a.	  __________	  	  	  	  	  b.	  __________	  	  	  	  	  c.	  ___________	  	  	  	  	  d.	  _____________	  	  	  	  	  e.	  ____________	  
	  
10) In	  what	  season	  do	  you	  experience	  the	  most	  wildlife	  damage?	  circle	  one	  
a. dry	  season	   b.	  short	  rains	   c.	  long	  rains	  
	  
11) Are	  you	  willing	  to	  consider	  planting	  a	  different	  cash	  crop	  that	  would	  be	  more	  resistant	  to	  animal	  damage?	   A.	  Yes	   B.	  No	  
	  
12) Do	  you	  currently	  cooperate	  with	  neighbors	  to	  guard	  crops	  or	  erect	  wildlife	  deterrents?	   A.	  Yes	   B.	  No	  
	  
13) If	  the	  answer	  to	  #	  12	  was	  no,	  would	  you	  be	  willing	  to	  cooperate	  to	  deter	  wildlife	  damage?	   A.	  Yes	   B.	  No	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Page	  2	   	   	   	   ID	  #	  _____________	  
	  
For	  each	  instance	  of	  animal	  damage	  on	  this	  farm,	  complete	  the	  information	  on	  one	  line.	  
	  
Type	  of	  
damage	  
If	  crop	  
damaged,	  
type	  of	  crop	  
Value	  of	  
damage	  
Value	  of	  
crop	  if	  
undamaged	  
Animal	  species	  
causing	  damage,	  
including	  domestic	  
animals	  
Approx	  #	  
animals	  
involved	  in	  
damage	  
Date	  of	  
damage	  
Time	  of	  day	  
of	  damage	  
Number	  of	  
males	  older	  
than	  ten	  
years	  on	  
farm	  at	  time	  
of	  damage	  
Number	  of	  
females	  
older	  than	  
ten	  years	  on	  
farm	  at	  time	  
of	  damage	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Kurasa	  ya	  Kwanza(	  1)	  
Muuliza	  Maswali:____________________________	   	   ID	  #:	  	  ____________	   	   Latitude:	  	  	  	  	  _________________________	  
	  
Tarehe	  ya	  kuulizwa	  maswali:_______________________	   	   	   	   	   Longitude:	  	  _________________________	  
	  
Jibu	  mawali	  yafuatayo	  mara	  moja	  kwa	  kila	  shamba_________________________________________________________________________	  
	  
1) Ni	  hekari	  ngapi	  hukuzwa	  mimea?	  __________	  
	  
2) Ni	  mbinu	  zipi	  unazo	  tumia	  kupata	  mapato	  yako	  kujikimu	  maisha?	  (weka	  mviringo	  kwa	  mbinu	  zilizo	  sahihi)	  
a. ukuzaji	  wa	  mimea	  	  	  	  b.	  ufgaji	  	  	  	  	  c.	  ukulima	  na	  ufugaji	   d.	  biashara	  	  	  	  	  e.	  uchimbaji	  madini	   f.	  mengineyo,	  jaza	  nafasi________	  
	  
3) Ni	  watu	  wangapi	  kando	  na	  wewe	  wanao	  kusaidia	  kutunza	  mimea	  yako	  kwa	  shamba	  hili?	  _____________	  
	  
4) Ni	  masaa	  mangapi	  katika	  masaa	  ishirini	  na	  manne	  (mchana	  na	  usiku	  unaofuata)	  hukulazimu	  kuacha	  mimea	  na	  mifugo	  yako	  bila	  kuangaliwa	  siku	  nyingi?	  _______	  
	  
5) Aina	  gani	  ya	  wanyama	  (pori	  no	  wakufuga)	  hukupendeza	  zaidi	  kuzula	  kuharibu	  mimea	  au	  mali?	  Tafadhali	  andida	  hapo	  chimi	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  a.	  __________	  b.	  ____________	   	   c.	  ____________	   	   d.	  _____________	  e.	  ____________	  
	  
6) Ni	  watu	  wangapi	  wanaoishi	  katika	  shamba	  hili?	   __________	  
	  
7) Ni	  pande	  ngapi	  katika	  shamba	  lako	  zinazo	  pakana	  na	  ranch/kichaka	  badala	  ya	  mashamba?	   _____________	  
	  
8) Ni	  nija	  zipi	  unazo	  tumia	  kuzuia	  uharibifu	  wa	  mimea	  kutokana	  ha	  mzozo	  wa	  wanyama?	  (weka	  mviringo)	  
a. ua	  la	  miiba	  	  	  	  	  b.	  kemikali	  	  	  	  	  c.kulinda	  	  	  	  	  	  d.	  mimea	  isiyoliwa	  na	  wamyama	  pori	   e.	  taa	  na	  miangaza	  mingine	  	  	  	  	  	  f.	  moto	  	  	  	  	  g.	  kelele	   h.	  mbwa	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
i.	  ua	  wa	  seng’enge	   j.	  kuacha	  sehemu	  wazi	  kuzunguka	  shamba	  	  
	  
9) Ni	  mimea	  ipi	  umekuza	  tangu	  mwanzo	  wa	  msimu	  wa	  mvua	  uliopita	  (vuli)?	  Andika	  hapo	  chini:	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  a.	  __________	  	  	  	  	  b.	  __________	  	  	  	  	  c.	  ___________	  	  	  	  	  d.	  _____________	  	  	  	  	  e.	  ____________	  
	  
10) Ni	  msimu	  upi	  wewe	  hupata	  madhara	  mengi	  kutokama	  na	  wanyama	  pori?	  (weka	  mviringo	  kwa	  moja)	  
a. Wakati	  wa	  kiangazi	   b.	  Vuli	   c.	  Masika	  
	  
11) Je	  ungependelea	  kupanda	  mmea	  tofauti	  wa	  biashara	  ambao	  utastahimili	  uharibiru	  kutokana	  na	  wanyama	  pori?	   A.	  Ndio	   B.La	  
	  
12) Je	  unashirikiana	  na	  jirani	  kulinda	  mimea	  au	  kuweka	  vizuizi	  vya	  kuzuia	  wanyamam	  pori?	   A.Ndio	   B.La	  
	  
13) Kama	  jibu	  la	  swali	  #12	  lilikuwa	  la,	  je,	  ungependelea	  kushirikiana	  kuzula	  uharibifu	  wa	  wanyamam	  pori?	   A.Ndio	   B.	  La	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Page	  2	   	   	   	   ID	  #	  _____________	  
	  
Kwa	  kila	  tokeo	  la	  uharibifu	  wa	  wanyama	  pori	  katika	  shamba	  hili,	  jaza	  habari	  kwa	  msitari	  mmoja.	  
	  
Aina	  ya	  
uharibifu	  
Kama	  mimea	  
imeharibiwa,	  
aina	  ya	  
mimea	  
Dhamani	  
ya	  
madhara	  
Dhamani	  ya	  
mimea	  
ambayo	  
haijaharibiwa	  
Aina	  ya	  
wanyama	  
wanaoleta	  
uharibifu	  pamoja	  
na	  mifugo	  
Kadiri	  ya	  
wanyama	  
wangapi	  
waliofanya	  
uharibifu	  
Siku	  ya	  
uharibifu	  
Wakati	  
wa	  
uharibifu	  
Idadi	  ya	  
wanyama	  
wakiume	  
wanaozidi	  miaka	  
kuma	  waliokuwa	  
shambani	  wakati	  
wa	  uharibifu	  
Idadi	  ya	  
wanyama	  wa	  
kike	  wana	  ozidi	  
make	  kumi	  
waliokuwa	  
shambani	  
wakati	  wa	  
uharibifu	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Survey # Latitude Longitude 
Acres 
planted 
in crops 
Practice(s) used to earn living 
Cultivation 
of crops 
only 
Livestock 
only 
Cultivation and 
livestock 
Own a 
business Mining Other 
101-2009 3° 48' 54.3" S 38° 37' 45.6" E 5   X    
104-2009 3° 46' 21.0" S 38° 39' 29.8" E 8   X    
105-2009 3° 46' 18.5" S 38° 39' 36.1" E 10   X X   
108-2009 3° 48' 54.3" S 38° 37' 45.6" E 4   X    
109-2009 N/A N/A 10   X    
110-2009 3° 49' 2.4" S 38° 37' 34.2" E 4   X    
111-2009 3° 48' 39.9" S 38° 37' 35.0" E 8   X    
112-2009 3° 48' 41.0" S 38° 37' 55.6" E 6 X      
113-2009 3° 48' 38.2" S 38° 37' 56.0" E 15 X      
114-2009 3° 48' 35.5" S 38° 37' 52.8" E 4 X      
115-2009 3° 48' 35.1" S 38° 37' 38.8" E 9 X      
116-2009 3° 48' 31.9" S 38° 37' 36.5" E 2   X    
117-2009 3° 48' 31.6" S 38° 37' 45.6" E 10   X    
118-2009 3° 48' 26.0" S 38° 37' 47.7" E 5 X      
200-2009 3° 48' 10.4" S 38° 37' 48.9" E 15 X      
201-2009 3° 48' 1.9" S 38° 37' 36.4" E 13   X    
202-2009 3° 48' 0.9" S 38° 37' 31.4" E 15   X    
203-2009 3° 47' 46.6" S 38° 37' 22.8" E 15 X      
204-2009 3° 47' 42.9" S 38° 37' 30.2" E 2   X    
205-2009 3° 46' 41.0" S 38° 39' 31.4" E 4   X   (teacher) 
206-2009 3° 46' 25.4" S 38° 39' 37.0" E 10   X    
300-2009 3° 49' 44.9" S 38° 37' 47.9" E 6   X    
301-2009 3° 49' 38.8" S 38° 37' 48.7" E 2 X      
302-2009 3° 49' 10.2" S 38° 37' 51.0" E 3 X      
303-2009 3° 49' 42.6" S 38° 37' 35.9" E 20   X X   
305-2009 3° 48' 11.6" S 38° 38' 7.4" E 7   X    
306-2009 3° 48' 9.2" S 38° 38' 16.2" E 2   X X   
307-2009 3° 48' 11.9" S 38° 38' 13.8" E 8   X    
309-2009 3° 48' 20.7" S 38° 38' 13.1" E 3   X    
339-2009 3° 48' 27.1" S 38° 41' 13.0" E 5   X  X  
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Survey # Latitude Longitude 
Acres 
planted 
in crops 
Practice(s) used to earn living 
Cultivation 
of crops 
only 
Livestock 
only 
Cultivation 
and livestock 
Own a 
business Mining Other 
400-2009 3° 48' 48.1" S 38° 40' 41.7" E 5   X X   
401-2009 3° 48' 43.4" S 38° 40' 51.2" E 5   X X   
402-2009 3° 48' 36.1" S 38° 40' 43.2" E 5   X    
404-2009 3° 51' 0.8" S 38° 40' 3.3" E 5   X    
405-2009 3° 51' 6.4" S 38° 40' 2.9" E 2   X    
406-2009 3° 51' 6.4" S 38° 40' 2.2" E 4   X    
407-2009 3° 48' 39" S 38° 41' 24.1" E 4   X X   
408-2009 3° 48' 37.6" S 38° 41' 59.2" E 3 X      
409-2009 3° 48' 44.5" S 38° 41' 2.0" E 5   X X   
410-2009 3° 51' 5.4" S 38° 40' 7.5" E 7 X      
411-2009 N/A N/A 2 X   X   
412-2009 3° 51' 7.1" S 38° 40' 24.7" E 10   X X   
413-2009 3° 48' 44.6" S 38° 40' 36.3" E 3   X    
414-2009 3° 48' 42.4" S 38° 40' 48.1" E 2   X    
415-2009 3° 48' 28.2" S 38° 40' 44.4" E N/A   X X   
416-2009 3° 48' 25.3" S 38° 40' 42.0" E 3   X    
420-2009 3° 51' 6.6" S 38° 40' 9.2" E 2 X      
421-2009 3° 51' 7.1" S 38° 40' 11.2" E 1 X      
422-2009 3° 51' 9.5" S 38° 40' 28.9" E 3   X    
001-2010 3° 48' 28" S 38° 40' 45" E 2   X    
002-2010 3° 48' 47" S 38° 40' 46" E 3   X    (hive maker) 
003-2010 3° 48' 52" S 38° 40' 41" E 2.5   X    
004-2010 3° 48' 51" S 38° 41' 0" E 8   X X   
005-2010 3° 48' 35" S 38° 40' 38" E 4   X    
006-2010 3° 48' 38" S 38° 40' 46" E 1 X   X   
007-2010 3° 48' 36" S 38° 40' 51" E 3.5   X    
008-2010 3° 48' 37" S 38° 40' 59" E 8   X   (mechanic) 
009-2010 3° 48' 27" S 38° 40' 51" E 5   X    
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Survey # People (excluding person interviewed) that help tend crops 
Wildlife species most interested in controlling 
1 2 3 4 5 
101-2009 4 elephant gazelle antelope N/A N/A 
104-2009 6 lion elephant primate goat cow 
105-2009 8 hyena lion goat cow primate 
108-2009 4 cow goat N/A N/A N/A 
109-2009 8 cow goat giraffe sheep gazelle 
110-2009 6 elephant goat cow N/A N/A 
111-2009 1 elephant dikdik cow goat N/A 
112-2009 2 elephant cow goat sheep N/A 
113-2009 2 elephant cow goat N/A N/A 
114-2009 3 cow goat dikdik N/A N/A 
115-2009 5 cow goat N/A N/A N/A 
116-2009 6 elephant N/A N/A N/A N/A 
117-2009 3 elephant primate dikdik N/A N/A 
118-2009 2 elephant dikdik goat N/A N/A 
200-2009 4 elephant cow goat N/A N/A 
201-2009 2 cow goat elephant N/A N/A 
202-2009 3 cow goat elephant N/A N/A 
203-2009 3 cow elephant N/A N/A N/A 
204-2009 N/A cow elephant N/A N/A N/A 
205-2009 3 cow goat elephant primate N/A 
206-2009 N/A elephant buffalo cow dikdik goat 
300-2009 1 cat dog N/A N/A N/A 
301-2009 0 cat dog N/A N/A N/A 
302-2009 3 cat dog N/A N/A N/A 
303-2009 2 dog cat N/A N/A N/A 
305-2009 3 cat dog N/A N/A N/A 
306-2009 2 dog cat N/A N/A N/A 
307-2009 3 dog N/A N/A N/A N/A 
309-2009 3 N/A N/A N/A N/A N/A 
339-2009 2 elephant lion hyena N/A N/A 
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Survey # People (excluding person interviewed) that help tend crops 
Wildlife species most interested in controlling 
1 2 3 4 5 
400-2009 1 elephant primate primate lion waterbuck 
401-2009 4 cow goat primate waterbuck elephant 
402-2009 N/A elephant buffalo wild pig goat cow 
404-2009 1 elephant pigs primate birds goat 
405-2009 2 elephant cow goat N/A N/A 
406-2009 3 birds squirrel dikdik duiker elephant 
407-2009 2 elephant eland dikdik N/A N/A 
408-2009 5 elephant dikdik N/A N/A N/A 
409-2009 7 elephant hyena lion elands primate 
410-2009 1 elephant cow goat primate mole 
411-2009 1 elephant primate dikdik cow goat 
412-2009 1 elephant cow goat dikdik N/A 
413-2009 3 primate goat cow N/A N/A 
414-2009 3 dog cat N/A N/A N/A 
415-2009 3 cow goat dikdik N/A N/A 
416-2009 2 cat dog N/A N/A N/A 
420-2009 4 elephant goat cow N/A N/A 
421-2009 3 elephant goat cow dikdik N/A 
422-2009 1 elephant gazelle goat N/A N/A 
001-2010 10 elephant goat cow primate primate 
002-2010 3 goat cow elephant N/A N/A 
003-2010 3 primate goat cow primate N/A 
004-2010 5 elephant primate primate buffalo goat 
005-2010 3 elephant N/A N/A N/A N/A 
006-2010 1 primate goat cow elephant N/A 
007-2010 1 elephant dikdik squirrel goat N/A 
008-2010 5 guinea fowl elephant primate primate cow & goat 
009-2010 20 elephant goat cow N/A N/A 
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Survey # # of people that live on farm 
Measures used to prevent crop damage due to wildlife conflict 
Thorn boma Chemical deterrents Guarding Crops distasteful to animals Lamps or other lights 
101-2009 6 X  X   
104-2009 6 X     
105-2009 10 X  X   
108-2009 4      
109-2009 9 X  X   
110-2009 6      
111-2009 3 X     
112-2009 3 X  X   
113-2009 4      
114-2009 4 X     
115-2009 6 X     
116-2009 6      
117-2009 7      
118-2009 3      
200-2009 15 X     
201-2009 4 X     
202-2009 5 X  X   
203-2009 4      
204-2009 8 X     
205-2009 3 X  X   
206-2009 7   X   
300-2009 10 X     
301-2009 2 X     
302-2009 5 X     
303-2009 8 X     
305-2009 3      
306-2009 5     X 
307-2009 3      
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Survey # # of people that live on farm 
Measures used to prevent crop damage due to wildlife conflict 
Thorn boma Chemical deterrents Guarding Crops distasteful to animals Lamps or other lights 
309-2009 6      
339-2009 5   X  X 
400-2009 5 X  X X  
401-2009 3  X  X  
402-2009 3 X   X  
404-2009 8      
405-2009 6      
406-2009 2 X  X   
407-2009 4   X   
408-2009 5 X     
409-2009 10 X  X   
410-2009 5   X   
411-2009 3 X  X  X 
412-2009 7   X   
413-2009 4 X  X   
414-2009 3 X  X   
415-2009 6 X  X   
416-2009 6 X  X   
420-2009 9     X 
421-2009 9      
422-2009 5     X 
001-2010 4   X   
002-2010 3   X X  
003-2010 5 X  X  X 
004-2010 6 X  X  X 
005-2010 10 X  X  X 
006-2010 4 X  X   
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Survey # # of people that live on farm 
Measures used to prevent crop damage due to wildlife conflict 
Thorn boma Chemical deterrents Guarding Crops distasteful to animals Lamps or other lights 
007-2010 N/A X  X   
008-2010 3 X  X   
009-2010 10 X  X   
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Survey # 
Measures used to prevent crop damage due to wildlife conflict (Cont’d) # of hours (in a 24 hour 
period) crops & livestock 
left unattended Fire Noise making Dogs Metal wire fence 
Cover-free barrier strip 
around farm 
101-2009 X  X   10 
104-2009      12 
105-2009 X X    12 
108-2009     X 12 
109-2009  X X   8 
110-2009 X X X   9 
111-2009 X     1 
112-2009 X X X   8 
113-2009 X X    8 
114-2009  X X   8 
115-2009      8 
116-2009 X  X   12 
117-2009 X X    9 
118-2009 X X    8 
200-2009  X X   9 
201-2009 X X    8 
202-2009 X X X   8 
203-2009      9 
204-2009      N/A 
205-2009   X   12 
206-2009 X X X X  4 
300-2009      0 
301-2009  X X   8 
302-2009 X X X   8 
303-2009 X X X   8 
305-2009  X    6 
306-2009 X X X   4 
307-2009  X    6 
309-2009 X X    5 
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Survey # 
Measures used to prevent crop damage due to wildlife conflict (Cont’d) # of hours (in a 24 hour 
period) crops & livestock 
left unattended Fire Noise making Dogs Metal wire fence 
Cover-free barrier strip 
around farm 
339-2009 X X X   N/A 
400-2009  X X   5 
401-2009 X X    8 
402-2009 X X  X  8 
404-2009 X X    2 
405-2009 X X    N/A 
406-2009 X X X   1 
407-2009 X X    N/A 
408-2009  X    6 
409-2009      N/A 
410-2009      8 
411-2009 X X    10 
412-2009 X     11 
413-2009  X    12 
414-2009 X  X   12 
415-2009      15 
416-2009 X X    12 
420-2009 X X X   10 
421-2009 X X    10 
422-2009 X X    10 
001-2010 X X    10 
002-2010  X    17 
003-2010 X X    12 
004-2010 X X    15 
005-2010 X X    12 
006-2010  X    10 
007-2010 X X    15 
008-2010 X    X 12 
009-2010 X X    20 
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Survey # # of sides on farm exposed to ranchland/bush Crops grown since the beginning of the last wet season (short rains) 
101-2009 1 maize pigeon peas cow peas mangos N/A 
104-2009 4 peas maize N/A N/A N/A 
105-2009 2 maize peas cotton cow peas pigeon peas 
108-2009 N/A cassava pigeon peas maize peas N/A 
109-2009 1 maize peas N/A pigeon peas N/A 
110-2009 6 oranges guavas lemons N/A N/A 
111-2009 4 maize N/A peas pigeon peas N/A 
112-2009 1 maize peas pigeon peas N/A N/A 
113-2009 2 maize peas N/A N/A N/A 
114-2009 1 maize peas N/A pigeon peas N/A 
115-2009 4 maize N/A peas pigeon peas N/A 
116-2009 4 maize cow peas pigeon peas N/A N/A 
117-2009 2 maize pigeon peas cow peas N/A N/A 
118-2009 4 maize pigeon peas N/A N/A N/A 
200-2009 6 maize pigeon peas cow peas N/A N/A 
201-2009 4 maize peas N/A N/A N/A 
202-2009 3 maize cow peas pigeon peas peas pawpaw 
203-2009 1 maize pigeon peas peas N/A N/A 
204-2009 9 maize N/A N/A N/A N/A 
205-2009 2 maize cassava pigeon peas peas pepper 
206-2009 1 cow peas pigeon peas black eyed peas peas maize 
300-2009 0 mangos peas pigeon peas maize N/A 
301-2009 0 maize cow peas green peas pigeon peas N/A 
302-2009 0 maize cow peas green peas pigeon peas N/A 
303-2009 0 maize cow peas green peas pigeon peas N/A 
305-2009 N/A peas cow peas maize N/A N/A 
306-2009 N/A peas cow peas pigeon peas maize cassava 
307-2009 N/A peas pigeon peas maize N/A N/A 
309-2009 N/A maize peas pigeon peas cow peas cassava 
339-2009 1 maize peas cow peas pigeon peas N/A 
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Survey # # of sides on farm exposed to ranchland/bush Crops grown since the beginning of the last wet season (short rains) 
400-2009 1 sorghum maize peas pigeon peas watermelon 
401-2009 N/A maize cow peas pigeon peas cassava peas 
402-2009 N/A maize cassava pigeon peas N/A N/A 
404-2009 N/A pawpaw bananas N/A N/A N/A 
405-2009 1 maize peas N/A N/A N/A 
406-2009 N/A maize peas N/A sorghum N/A 
407-2009 1 peas maize pigeon peas N/A N/A 
408-2009 1 maize peas pigeon peas cow peas cassava 
409-2009 N/A maize pigeon peas peas cow peas cassava 
410-2009 N/A maize cassava pigeon peas cow peas bananas 
411-2009 N/A maize pigeon peas peas N/A N/A 
412-2009 N/A maize green grams pigeon peas cow peas N/A 
413-2009 1 cassava pigeon peas peas maize N/A 
414-2009 N/A maize peas pigeon peas N/A N/A 
415-2009 N/A maize peas pigeon peas cow peas cassava 
416-2009 N/A maize peas pigeon peas sorghum millet 
420-2009 7 maize peas pigeon peas beans N/A 
421-2009 4 maize peas pigeon peas N/A N/A 
422-2009 1 maize pigeon peas peas N/A N/A 
001-2010 0 maize cowpeas snow peas N/A N/A 
002-2010 0 maize lentils snow peas mangos N/A 
003-2010 0 maize pumpkin squash N/A N/A 
004-2010 1 maize papaya mango oranges banana & raspberries 
005-2010 0 maize snow peas lentil eggplants onions & pumpkins 
006-2010 0 maize guava orange banana papaya & passion fruit 
007-2010 1 maize pigeon peas lentils mangos oranges 
008-2010 0 maize pigeon peas lentils cow peas N/A 
009-2010 0 maize lentil pigeon peas N/A N/A 
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Survey # Season farm experiences most wildlife damage 
Is farmer willing to consider planting 
a different cash crop that is more 
resistant to animal damage? 
Does farmer cooperate with neighbors to guard 
crops or erect wildlife deterrents? (If not, would he 
or she be willing to cooperate to deter wildlife 
damage?) 
101-2009 Short rains Yes Yes 
104-2009 Short rains Yes Yes 
105-2009 Long rains Yes Yes 
108-2009 Long rains Yes Yes 
109-2009 Dry season Yes Yes 
110-2009 Dry season Yes Yes 
111-2009 Dry season Yes Yes 
112-2009 Dry season No Yes 
113-2009 Short rains Yes Yes 
114-2009 Dry season Yes No (Yes) 
115-2009 Dry season No Yes 
116-2009 Dry season No Yes 
117-2009 Short rains Yes Yes 
118-2009 Short rains Yes Yes 
200-2009 Dry season Yes Yes 
201-2009 Dry season Yes Yes 
202-2009 Dry season Yes Yes 
203-2009 Short rains Yes Yes 
204-2009 Short rains Yes Yes 
205-2009 Short rains Yes Yes 
206-2009 Dry season Yes Yes 
300-2009 Dry season, Long rains Yes Yes 
301-2009 Long rains Yes No (Yes) 
302-2009 Long rains Yes No (Yes) 
303-2009 Long rains Yes No (Yes) 
305-2009 Long rains Yes No (Yes) 
306-2009 Long rains Yes Yes 
307-2009 Long rains Yes Yes 
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Survey # Season farm experiences most wildlife damage 
Is farmer willing to consider 
planting a different cash crop that 
is more resistant to animal 
damage? 
Does farmer cooperate with neighbors to guard 
crops or erect wildlife deterrents? (If not, would he 
or she be willing to cooperate to deter wildlife 
damage?) 
309-2009 Long rains Yes Yes 
339-2009 Dry season, Long & Short rains Yes Yes 
400-2009 Short rains Yes No (Yes) 
401-2009 Short rains Yes No (Yes) 
402-2009 Short rains Yes Yes 
404-2009 Dry season Yes Yes 
405-2009 Dry season, Short rains Yes Yes 
406-2009 Short rains Yes Yes 
407-2009 Long rains Yes Yes 
408-2009 Short rains Yes Yes 
409-2009 Dry season, Short & Long rains Yes Yes 
410-2009 Long rains Yes Yes 
411-2009 Short & Long rains Yes Yes 
412-2009 Long rains Yes Yes 
413-2009 Long rains Yes No (Yes) 
414-2009 Short rains Yes Yes 
415-2009 Short rains Yes Yes 
416-2009 Short rains Yes No (Yes) 
420-2009 Dry season, Short & Long rains Yes Yes 
421-2009 Long rains Yes Yes 
422-2009 Dry season Yes Yes 
001-2010 Short rains Yes Yes 
002-2010 Short rains No Yes 
003-2010 Short rains No Yes 
004-2010 Short rains No Yes 
005-2010 Dry season No Yes 
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  Survey # 
Season farm experiences most 
wildlife damage 
Is farmer willing to consider 
planting a different cash crop that 
is more resistant to animal 
damage? 
Does farmer cooperate with neighbors to guard 
crops or erect wildlife deterrents? (If not, would he 
or she be willing to cooperate to deter wildlife 
damage?) 
006-2010 Short rains No Yes 
007-2010 Dry season Yes Yes 
008-2010 Short rains Yes Yes 
009-2010 Short rains Yes Yes 
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Survey # Reported damage Reported specie(s) that caused damage Survey # Reported damage 
Reported specie(s) that caused 
damage 
101-2009 mango elephant 200-2009 maize elephants 
101-2009 maize lion 200-2009 cow peas elephants 
104-2009 maize elephant. lion, hyena 200-2009 peas elephants 
104-2009 peas elephant. lion, hyena 200-2009 watermelon elephants 
104-2009 pigeon pea elephant. lion, hyena 200-2009 pawpaw elephants 
104-2009 mango elephant. lion, hyena 201-2009 maize N/A 
104-2009 pawpaw elephant. lion, hyena 201-2009 mango N/A 
105-2009 maize elephant, monkey, lion, goat 202-2009 maize N/A 
105-2009 peas elephant, monkey, lion, goat 202-2009 mango N/A 
105-2009 pigeon peas elephant, monkey, lion, goat 203-2009 mango elephants, wild pigs 
105-2009 cow peas elephant, monkey, lion, goat 204-2009 maize elephants 
108-2009 cassava goat, cow, elephants 205-2009 maize goat, cow, elephants, dikdik, monkey 
108-2009 pigeon peas goat, cow, elephants 205-2009 pigeon peas goat, cow, elephants, dikdik, monkey 
109-2009 pigeon peas elephants 205-2009 cassava goat, cow, elephants, dikdik, monkey 
109-2009 maize, peas, mangos elephants, cows 205-2009 mango goat, cow, elephants, dikdik, monkey 
109-2009 peas, cow peas elephants 205-2009 peas goat, cow, elephants, dikdik, monkey 
110-2009 cassava elephants 205-2009 cow peas goat, cow, elephants, dikdik, monkey 
110-2009 pawpaw elephants 205-2009 oranges goat, cow, elephants, dikdik, monkey 
111-2009 maize elephants, dikdik, wild pigs 205-2009 cashew nuts goat, cow, elephants, dikdik, monkey 
111-2009 mangos elephants, dikdik, wild pigs 206-2009 N/A elephants, cows 
111-2009 pigeon peas elephants, dikdik, wild pigs 300-2009 cassava elephants 
112-2009 N/A N/A 300-2009 mangos elephants 
113-2009 maize elephants 301-2009 mango cow, goats, chickens, elephants 
114-2009 maize N/A 301-2009 peas cow, goats, chickens, elephants 
114-2009 pigeon peas N/A 301-2009 pawpaw cow, goats, chickens, elephants 
115-2009 N/A N/A 301-2009 cashew nuts cow, goats, chickens, elephants 
116-2009 maize elephants, dikdik, antelopes 302-2009 N/A N/A 
116-2009 mango elephants, dikdik, antelopes 303-2009 N/A N/A 
117-2009 maize elephants, cows 305-2009 maize elephants 
118-2009 mango elephants 305-2009 peas elephants 
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Survey # Reported damage Reported specie(s) that caused damage Survey # Reported damage 
Reported specie(s) that 
caused damage 
305-2009 pigeon peas elephants 404-2009 N/A N/A 
305-2009 cow peas elephants 405-2009 maize elephants 
306-2009 maize elephants, antelope, dikdik, squirrel 405-2009 cassava cows 
306-2009 pigeon peas elephants, antelope, dikdik, squirrel 405-2009 pigeon peas cows 
306-2009 peas elephants, antelope, dikdik, squirrel 405-2009 mango pigs 
306-2009 millet elephants, antelope, dikdik, squirrel 406-2009 maize N/A 
306-2009 cassava elephants, antelope, dikdik, squirrel 406-2009 peas N/A 
307-2009 maize elephants, antelope, squirrel, dikdik 406-2009 pigeon peas N/A 
307-2009 peas elephants, antelope, squirrel, dikdik 406-2009 millet N/A 
307-2009 pigeon peas elephants, antelope, squirrel, dikdik 407-2009 peas elephant, eland 
307-2009 cassava elephants, antelope, squirrel, dikdik 407-2009 maize elephant, eland 
309-2009 maize dikdik, elephants, antelope 407-2009 pigeon peas elephant, eland 
309-2009 peas dikdik, elephants, antelope 408-2009 maize elephant, dikdik 
309-2009 pigeon peas dikdik, elephants, antelope 408-2009 peas leopard 
309-2009 cassava dikdik, elephants, antelope 409-2009 maize elephant, hyenas, baboons 
339-2009 maize elephant, lion 409-2009 pigeon peas elephant, hyenas, baboons 
339-2009 peas elephant, lion 409-2009 peas elephant, hyenas, baboons 
339-2009 pigeon peas elephant, lion 409-2009 cow peas elephant, hyenas, baboons 
339-2009 mango elephant, lion 409-2009 cassava elephant, hyenas, baboons 
400-2009 pawpaw baboons, leopard 410-2009 cassava elephant, monkey, mole 
400-2009 maize baboons, leopard 410-2009 maize elephant, monkey, mole 
400-2009 watermelon baboons, leopard 410-2009 banana trees elephant, monkey, mole 
401-2009 pawpaw elephants 410-2009 pigeon peas elephant, monkey, mole 
401-2009 cassava elephants 411-2009 maize elephant, baboon, dikdik 
401-2009 pigeon peas elephants 411-2009 peas elephant, baboon, dikdik 
402-2009 mango elephants 411-2009 pigeon peas elephant, baboon, dikdik 
402-2009 pawpaw elephants 411-2009 beans elephant, baboon, dikdik 
402-2009 maize elephants 412-2009 maize elephant, dikdik 
402-2009 pigeon peas elephants 412-2009 green grams elephant, dikdik 
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Survey # Reported damage Reported specie(s) that caused damage Survey # Reported damage 
Reported specie(s) that 
caused damage 
412-2009 mango trees elephant, dikdik 422-2009 pigeon peas elephants 
412-2009 pigeon peas elephant, dikdik 422-2009 cow peas elephants 
413-2009 maize baboon, monkey, porcupine 422-2009 cassava elephants 
413-2009 cassava baboon, monkey, porcupine 001-2010 maize elephants 
413-2009 pigeon peas baboon, monkey, porcupine 001-2010 cowpeas monkey 
413-2009 pawpaw baboon, monkey, porcupine 001-2010 snow peas baboons, goats 
413-2009 goats leopard, elephants 001-2010 maize elephants 
414-2009 mango elephants 001-2010 mangos monkeys 
414-2009 maize elephants 001-2010 cowpeas baboons 
414-2009 goat hyena 001-2010 snow peas goats 
414-2009 chicken eagle 001-2010 maize elephants 
415-2009 maize elephants 001-2010 cowpeas monkey 
415-2009 peas elephants 001-2010 lentils baboons 
415-2009 pigeon peas dikdik 001-2010 pigeon peas goats 
415-2009 cow peas elephants 002-2010 maize elephants 
415-2009 cassava elephants 002-2010 lentils cattle 
416-2009 mango elephants 002-2010 snow peas goat 
416-2009 maize elephants 003-2010 maize cattle 
416-2009 peas elephants 003-2010 lentils goats 
416-2009 pigeon peas elephants 003-2010 cowpeas N/A 
416-2009 chicken mongoose 003-2010 maize cattle 
416-2009 goat hyena 004-2010 bananas elephants 
420-2009 mangos elephants 004-2010 maize elephants 
420-2009 maize elephants 005-2010 papaya elephants 
420-2009 pigeon peas elephants 005-2010 maize elephants 
421-2009 maize elephants 005-2010 pigeon peas dikdik 
421-2009 cow peas elephants 005-2010 lentils N/A 
421-2009 peas elephants 006-2010 bananas goats 
422-2009 maize elephants 006-2010 oranges goats 
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Survey # Reported damage Reported specie(s) that caused damage 
006-2010 guava goats 
006-2010 bananas goats 
006-2010 oranges goats 
006-2010 guava goats 
006-2010 maize monkeys 
007-2010 maize elephant 
007-2010 pigeon peas N/A 
007-2010 maize elephants 
007-2010 pigeon peas dikdik 
008-2010 mangos elephants 
008-2010 maize baboons 
008-2010 pigeon peas monkeys, guineafowl 
009-2010 mango elephants 
009-2010 maize elephants 
009-2010 pigeon peas elephants 
009-2010 lentil elephants 
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Survey # Total Value of Damage (KSH) Time of Day of Damage Survey # 
Total Value of 
Damage (KSH) Time of Day of Damage 
101-2009 10000 Rainy Season 339-2009 20000 Night 
104-2009 20000 Rainy Season 400-2009 N/A Morning and Evening 
105-2009 15000 Night 401-2009 N/A Night 
108-2009 20000 Night 402-2009 N/A Night 
109-2009 34000 Rainy Season 404-2009 N/A N/A 
110-2009 N/A Night 405-2009 100000 Night 
111-2009 10000 Night 406-2009 N/A 2008 
112-2009 N/A N/A 407-2009 50000 Day and Night 
113-2009 15000 Short Rainy Season 408-2009 N/A Night 
114-2009 N/A N/A 409-2009 50000 Night 
115-2009 N/A N/A 410-2009 10000 Night 
116-2009 50000 Short Rainy Season 411-2009 N/A Night 
117-2009 20000 N/A 412-2009 N/A Night 
118-2009 15000 Short Rainy Season 413-2009 N/A Day 
200-2009 77300 Night 414-2009 N/A Short Rainy Season 
201-2009 N/A N/A 415-2009 N/A Night 
202-2009 N/A N/A 416-2009 N/A Short Rainy Season 
203-2009 20000 Night 420-2009 3000 Night 
204-2009 5000 Always 421-2009 3000 Night 
205-2009 N/A Night 422-2009 15000 Night 
206-2009 20000 Night 001-2010 36800 N/A 
300-2009 N/A Dry & Rainy Season 002-2010 13500 Wet season, Night 
301-2009 N/A N/A 003-2010 1310 Saturday, Wet Season 
302-2009 N/A N/A 004-2010 6000 Night 
303-2009 N/A N/A 005-2010 27500 Night 
305-2009 N/A Daily 006-2010 1920 Day 
306-2009 N/A Daily 007-2010 13500 Wet 
307-2009 N/A Daily 008-2010 12000 Saturday, Wet Season 
309-2009 N/A Daily 009-2010 19400 N/A 
